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PREFACE TO FIRST EDITION. 


In preparing the present work, it was our purpose to furnish 
the student in Botany with a complete manual within the compass 
of an ordinary duodecimo volume. To this end, we have revised 
the introductory treatise and recorded the principles of the Science 
in fewer words, occupying but two thirds the space so used in the 
Class-book. We have thus made room for the introduction of a 
series of Synoptical Tables—a feature entirely new—exhibiting the 
principles contained in the several chapters at a single glance, and 
in their combined relations. They are intended for the blackboard, 
and we are confident that both teacher and pupil will find them an 
essential aid both to the understanding and memory. 

Our new Flora will be found a phenomenon in brevity. Within 
the space of 426 duodecimo pages, in fair leaded type, we have 
recorded and defined nearly 4,500 species—all the known Flowering 
and Fern-like plants, both native and cultivated (not excepting the 
Sedges and Grasses), growing in the Atlantic half of the country. 
This has been attained by avoiding repetitions. In the final defini- 
tion of the species (see, for example, R. bulbosus, the Bulbous But- 
tercup, p. 20), we give but one, two, three, rarely four lines. This 
can not, of course, include its full portraiture. It includes only 
those few features which have not already been given elsewhere, 
and which here serve to distinguish the R. bulbosus from the two 
preceding species with which it stands grouped in the table. But 
the full portraiture of R. bulbosus (and of every species) will nev- 
ertheless be found in the Flora. Some of its features are given 
under its genus, Ranunculus; some under its Order; some under 
its Cohort; others under its Class and its Sub-kingdom. Moreover, 
all along the path of its analysis through the tables its characters 
are announced and recognized ; so that if all the statements descrip- 
tive of RB. bulbosus were collected, we should have nearly a half 
page of text, and no important character left unnoticed. 
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Between the cultivated exotics and the wild native or natural- 
ized species constituting our own flora, a distinction is made én the 
type. The names of the latter are expressed in full-face Roman 
for the species, and Italie for the varieties. The names of the 
exotics are in SMALL CAPITALS. 

The geographical limits of the present flora are the same as 
those adopted in the Class-book ; viz., all the States of the Ameri- 
can Union lying east of the Mississippi River. This will necessarily 
include so many of the plants of the States bordering on the west- 
ern shore of the Mississippi, that the book may be regarded as 
well adapted to those States also. 

It gives me great pleasure to acknowledge my obligations to 
the friends whose names occur below and in many other parts of 
our work, for their contributions of new and rare plants, and for 
valuable information concerning them ;—first, and especially, to 
Prof. THos. C. Porter, of Lafayette College; to E. L. HANKENSON, 
Newark, N.Y.; to Joun Wor, Canton, Ill.; to Cus. H. Peck, Al- 
bany, N.Y.; to Wm. KR. Garp, Esq., Poughkeepsie, N.Y.; to N. 
Cotman, Iowa; to Rev. J. H. Carrura, Kansas; to Dr. W. 
Marruews, Dakota; to H. Margs, Michigan, etc., etc. 


EDITOR'S PREFACE. 


Dr. Woon’s “Lessons in the Structure and Growth of 
Plants” was designed for an introduction to this delightful 
department of Natural History, and to qualify the student in 
Botany to make intelligent use of a Flora. The book is well 
known to educators, and the instructors in our high-schools and 
colleges have acknowledged its worth and conferred upon it the 
highest degree of approval by using it as a text-book. 

It was written more than twenty years ago; since then im- 
proved methods of examination, with the aid of new microscopical 
appliances, have revealed much in all departments of biology, and 
especially in the structure and formation of plant-tissues. 

These discoveries have introduced in some parts new and in 
others additional names. 

To bring the work to the advanced state of the science, the 
chapters on Organography have been revised, and the parts on 
Histology and Physiology have been entirely rewritten and 
newly illustrated, and the whole reset in fresh and modern type. 

The third chapter of the Introduction has been recast, en- 
larged, and newly illustrated. 

In preparing the parts that are rewritten, the Editor bas 
aimed not to enlarge, but rather to be more concise than the 
Author was upon the same subjects, believing that in a text-book 
brief and clear statement is more acceptable to the teacher and 
useful to the learner than lengthy discussion. 

The chapters and sections on Structure, or Organography, 
have been revised as to nomenclature; but otherwise have not 
been disturbed, and the sequence of subjects has been preserved. 

The Index and Glossary have been altered and enlarged, to 
suit the additional and revised matter; the words in the Glossary 
have been divided and accented to correspond with the latest 
authorities on Pronunciation. 





vi EDITOR'S PREFACE. 


It was the intention of the Author that this work should be a 
teat-book suited to the needs of students in our Academies, 
High-schools, and Colleges, intending his ‘‘ Object Lessons in 

* Botany” to meet the wants of younger pupils; hence, in the 
changes that have been made this design has been kept in view. 

The work now, with ite revision, new matter, additional illus- 
trations, and fresh type, is substantially a new book. 

Ite original character for educational purposes has been care- 
fully preserved and in several features improved. It is in its new 
form @ suitable introduction and companion to any of the man- 
uals of the Flora of North America. 

It affords the Editor great pleasure to record the acknowledg- 
ment of his obligations to his personal friends among the botanists 
of New York and vicinity for their sympathy in the work. 

He is especially indebted to Dr. Geo. Macloskie, Senior Pro- 
fessor of Botany and Zoology in the John C. Green School of 
Science, at the College of New Jersey, for efficient aid and judi- 
cious criticism, upon the subjects of Histology and Physiology, 
where the statements are based upon microscopic examination. 

His gratitude is due to Dr. John S. Newberry, of Columbia 
College, for his kind suggestions and encouragement. . 

Also to Hon. Judge A. Brown and to Mr. W. H. Rudkin, of 
New York, for their kind and valuable advice. 


O. R. WILLIS, Enrror. 
‘Warrs Prame, New Yorn, 
March, 1889, 


SUGGESTIONS TO TEACHERS. 


Ax enlightened instructor is disappointed, on opening a text-book, if he 
does not find some hint from the author as to the mode of using it. 

Our best teachers of Botany differ as to what should be the subject first 
presented to the pupil's notice. 

One would commence with the Smxp; another, with the Frowsn; a third, 
with Hisrovooy and Prrsiotoor. 

‘These Lessons are 90 arranged that the learner may commence either 
with the Flower, which would lead through Organography, or Structural 
Botany, up to the Seed; or, if the teacher prefer, he can have his class com- 
mence with the Second part, which treate of the Oclls and Veesels that build 
up plants and trees, 

In either case, we advise that the four chapters which make up the intro- 
duction be carefully studied, by using them as reading and talking lessons, 
‘with simple fllustrations, until they are well understood, 


TABLE OF CONTENTS: 


TOGETHER WITH A SYLLABUS OF THE MORE PRACTICAL SUB 
JECTS, DESIGNED AS EXERCISES ON THE BLACKBOARD, 
PRELIMINARY TO THE LESSONS. 


i. B—We gies the Syllabus of dut a few Chapters, and of fewer entire, in order that the 
Pupll may exercise his own skill in supplying deflciencles, The teacher should require 
is, ‘The addreviation (oic.) indicates a table unfinished. 
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Cuarren I. Aids to the Study of Botany. 





Ouarran IL Departments of Science... 
© Existenoe, individually; (§ 18.) 
@ Asan inorganic man, is... 
} As an organic body, 
—Endowed with life..... 
—Endowed with life and peroeption. 
© Existence, collectively, Nature. (§ 12), eto. 
* Existence, objectively, Sctence. ( 16-18), eto. 
* Department of Botany. (§ 19-23), eto. 
* Olamification. 27-80), etc. 
¢ Nomenclature. (§ 25, 26.) 
Local appellatives in common use.. 
} Universal appellatives adopted in Science. 
—The name of the Genus. 
—The name of the Species. 
—The name of the Individual. 



















Caurrzn IIL Stages of Plant Life... 
First Stage; asleep in the Seed... 
Second Stage; development. 

—a Awakening and beginning to grow.. 
—b Developing leaves and branches... 






-Germination. 
- Vegetation. 
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‘Third Stage; leaves transformed to flowers... 
Fourth Stage; maturity. 
—¢ Flowers maturing into fruit... ‘Fruotification. 
—d Fruit ripe and the plant exhausted. Hibernation. --Death. 


. Flowering. 








Omarrsn IV. Term of Plant Life, 
§ Plant fruiting but once, and 
—a Dying in ite first yeer.. 
—¥ Dying after its second year. 

—¢ Dying after many years... 

§ Plant fruiting more than once (perennial), 
@ With annual stems, is a. 
® With perennial stems becoming woody. 

1, If lower than or equaling the human stature.....Undershrub. 
2, If taller, 7 to 20 fect high... 
8, If still taller, with a distinct trunk. a 
¢ Trees with annual foliage, shed in Autumn......Deciduous. 
+ Trees with perennial foliage... ‘Bvergreen. 








.-2% Perennial Herb. 









PART FIRST._STRUCTURAL BOTANY, OR ORGANOGRAPHY....... 23 


Onarran L The Flower. It may consist of... 
@ The leafy Envelopes, or Perianth, in 2 whorls or sets. 
1, The outer circle, of Sepals, usually green... 

2, The inner circle, of Petals, usually colored 

0 The Hesential Organs, aleo in 2 whorls or sets. 
8, An outer set, of Stamens, within the corolla... 

4, The inner and central set, of Pistils.... 

¢ The base, or platform on which these organs stand... 















Ouarrzz IL Plan of the Flower.—The Typical Flower. 
1, Consisting of 4 whorled sets of organs, is. 
2, Each eet having the same number of parts. 
8, The parts composing each set uniform... 
4, All the parts separate and distinct from each other 
5, Parts of adjacent sete alternating in position... 








Cuarrzzs IIL and IV. Anomalous Flowers. Deviations from the Type. 28 
1, Variations in the Radical Number.... 
2, Deficiencies, rendering the flower 
@ Incomplete. 
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¢ Unsymmetrical, from the suppression of a part of eome set 
4 Organs opposite, from the suppression of some entire set. 
3, Redundancies. 
4 Organs increesed in number, 
—By multiples... 
—By clusters... 
+ Appendages. 
—Horn-like nectaries projecting backward 
Attached to the inside of the petals.. 


-+- Multiplication. 













2 By Adhesion. 
—Parts blended with the Calyx. 
—Parts blended with the Ovary. 
5, Irregularities.—Torus lengthened, excavated, etc. 
—Like organs, becoming unequal in size, etc. 





Cuarrzz V. Of the Floral Envelopes, or Perianth... 





Cuarrzr VI. Forms of the Perianth.. 
1, Dialypetalous, or Polypetalous. 
© Regular. 
—« Four long-clawed petals spreading at right-angles..Cruciferous. 
—< Five spreading petals on long erect claws. ..Caryophyllaceous. 
—d A Gleaved gradually spreading perianth..... ae 











2, Gamopetalous, or Monopetalous. (§ 102.) 
* Regular. 
—@ Tube very short, border flat, spreading... 
—» Tube very short, border wide, concave, Oup-form, thes as 
‘* Irregular. 
—¢ Cylindrical tube split down, eft. (§ 103.) 
§ Transformations of the Perianth. (§ 104-108.) 
1, In the Compositm. A circle of dry scales or bristles... 
2, In the Bog-Rushes. A circle of 6 (more or less) bristles. 
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Ouarrez VIL Attributes of the Essential Organs.—Parts.... 
1, In respect to Number.—s eto. (§ 118, two conditions) 
2, In position. 

—a On the torus, free from all other organs. 





--Hypogynous. 
—» Adherent to the calyx, eto. (§ 119, four other conditions) 

8, In cohesions. 
—@ United into one set, eto. (§ 120, five modes.) 





Cuurren VIIL The Pistils—Its Parts § 125)... 










2 Produces little buds becoming seeds... 
—¢ And two fleshy ridges bearing the ovules. 
2, The compound ovary. 
—@ May contain as many cells as carpels. 
—» Must have 2 (or a double) placente in each cell. 
—¢ And an equal number of ovules in each cell. 
8, The number of carpels in a compound ovary is known— 
1, By the number of distinct styles, if any. 
2, By the number of distinct stigmas. 
8, By the number of the cells; or, if there be but one, 
4, By the number of external lobes, angles, or sutures, 


Cuarren IX. The Ovules.... 








Cuarrzn X. The Fruit.—Pericarp.—Dehincence..... ... 





Cuarren XL Forms of the Pericarp. (See Syllabus, § 150)... 











Cuarrer XIV. The Root, or Descending Axis.—Forms... 
* Axil Boot, or Tap Rov having the man ais developed. 
1, The woody tap-root of most trees, branching... 
2, Tuberous tap-roots. 
a Shaped like a spindle (Beet). 
—2 Shaped like a cone (Carrot). 
—< Shape rounded or depressed (Turnip) .. 
* Inaxial Boots, having only the branches developed. 
8, Root consisting of numerous thread-like divisions . 
4, Boot fibro-tuberous. 
—a Some of the fibers thickened... 
—» Fibers abruptly knotted... 
—¢ The knots at regular intervals. 
—d Fibers bearing little tubers . 
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Cuarrar XV. Of the Stem, or Ascending Axis.. 


Ouarraz XVL Forms of the Leaf-Stems, aerial, caulescent 
1, Jointed, or hollow stems of Grasses, Sedges, Canes. 
2, The stout woody stem of Trees, covered with bark 
3, The woody, simple columns of Palms, etc., without bark.....Caudex. 
4, Weak, slender stems, climbing or trailing. 








Wuarraa XVIL Forms of Scale-Stems, acaulescent... 
1, Slender, prostrate, rooting, on or in the ground. 
2, Fleshy, thick, rooting, mostly under ground... 
&, Swollen with starch, under ground, with buds (eyes). 
4, Bulbous, solid, with thin scales, under ground. 
5, Balbous, consisting mostly of thick scales... 









Cnarren XVIIL The Leaf-Bud. Vernation (and istivation, Chap. XXIV) 97 
* Separate; regarding a single leaf (petal or sepal) in bud. 

1, Leaf fiat, neitner folded nor rolled in the bui 

2, Bent forward, apex toward the base. 

8, Folded on the axis... 

4, Folded in plaits like » fan. 

5, Rolled on its axis downward. 
6, Rolled with its axis, 

—a From one edge into # scroll... 

~~ From both edges inward... 

—e From both edges backward. 

* General ;—regarding the whole bud. 
1, Edges meeting, Valvate. 











-Convolate. 
-Involute. 
-+-Revolute. 












—With the margins revolute .. 


2, One edge overlapping, each leaf oblique. 
3, Both edges overlapping, Imbricate. 
@ Conduplicate leaves, alternately. 





¢ Leaves in fives, two of them exterior. 
Each leaf or petal embracing all those within. 
¢ Exterior petal largest (Sweet Pea). 
4, Gamopetalous corolla folded in plaits. 








Cuarree XIX. Of the Leaf.—Phyllotaxy... 
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Ouarren XX. Morphology of the Leaf.—§ Venation. 
1, Veins simple and parallel, as in the Endogens. 
2, Veins dividing without uniting again, as in Ferns. 
8, Veins netted, a6 in the Exogens, vis. : 

@ Larger veins arranged as in feather... 
2 Larger veins 5 to 9, arranged as the fingers. 
¢ Larger veins only 3, arranged as the fingers. 
§ Special Veins. 
1, In feather-veined leaves. 
—The chief vein forming the axis. 
—Lateral branches of the mid-vein. 
—The branches of the veinlets. 
2, In palmi-veined leaves, or triple-veined. 
@ The coequal veins running through the blade, are............ Veins 
6 The branches of the veins, are (as in feather-veined) .....Veinlets, 


























Osarrm XXI. Forms of Leaves. (Morphology, continued). 
* Pinni-veined Leaves. 
@ Lower veinlets longer than the upper. 
1, Outline of an ogg...... 
2, Outline of a lance, or narrow-ovate. 
8, Form of the Greek letter 4... 
0’ The middle veinlets longest, lower and upper equal. 
4, Otroular, or nearly 60....... 
5, Outline of an elliptic spring.. 
6, Egg-shaped, with equal rounded ends. 
7, Narrowly oval, with obtuse ends... 
‘The upper veinlets longest. 
8, Inversely ovate, narrower at the base.. 
9, Inversely lanceolate, narrower st the base... 
10, Obtuse at apex, narrowed to the base. 
11, Shaped like 8 wedge, the point at base.. 
4 Lowest veinlets longest and recurved. 
12, A re-entering angle, or sinus, at base. Heartshaped..Cordate. 
18, Base-lobes earshaped. 
14, Base-lobes arrow-shaped. 
15, Base-lobes turned outward. 
* Dissected Forms. 
@ Pinnately cut or divided. 
1, With regular lateral segments. 
, With segments recurved or hooked. 
8, Terminal segment enlarged... 
4, Segments many and narrow.. 
5, Segments and sinuses rounded 
 Palmately cut or lobed. 
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9, Bide-lobes again 2-lobed . 





Cuarren XXII. Forms of Compound Leaves... 
> Pinnately compound. 
@ Once compounded, consisting of— 
1, Two leaflets opposite and equal ... ia 
8, Threo leaflots, the oda one petiotulate.....Pinnately-trifoliste, 
3, Four or more equal leaflets, all in pairs.......Equally pinnate, 
4, Five or more equal leaflet, all but one in pairs. .Odd-pinnate. 
5, Alternate leaflets smaller.. ...Interruptedly pinnate, 
} Twice compounded, consiating.of— 
6, Nine leaflets (or 8 trifoliate leaves)... 
7, Fifteen or more leaflets (8 pinnate leaves) 
¢ Thrice compounded, having 27 leaflets.... 
4 Irregularly much compounded... 
. Palnaaely compounded, consisting of— 
0, Three equal leaflets all alike sesaile (Clover)...Palmi-trifoliate, 
a Five or 7 leaflets, all equally seastle.. ---Digitate 




















Cuarrze XXII. Transformations of the Leaf... 





(Cuarren XXIV. Metamorphosis of the Flower. (See Chap. XVII)... 120 





Cuarree XXV and XXVI. Inflorescence.—Special Forms... 
$ Evolution. 
—@ One flower only from a bud..... 
—» From axillary buds, the lowest first opening. 
—¢ From terminal buds, the central first... 
§ Special Forms of Inflorescence. 
‘* Centripetal, or Indefinite. 
@ Flowers scesile. 
—1, Along a slender rachis... 
—2, Along a thick fleshy rachis. 
—8, On an extremely short rachis. +--Head 
—4, Spike of imperfect fis. caducous together. 
} Flowers borne on pedicels. 
5, Along the sides of a lengthened rachis. 
6, Along a short rachis, the lower pedioels lengthened.Corymb. 
7, Clustered on an extremely short rachis... <Umbel. 
¢ The pedicels themselves branched. 
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4, Oyme unilateral, unrolling as it develops....Scorpoid Raceme. 


PART SECOND.—PHYSIOLOGIOAL BOTANY... . 148 
Cuarrar L Of the Vegetable Cell... 
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INDEX AND GLOSSARY... 





PUBLISHERS NOTE. 


In this new edition, the small figures on the inner corners of the pages 
refer to the pagination of the old editions. Hence. teachers may use the 
‘books of both the old and the new editions in their claases without difficulty. 

‘The pronunciation of all difficult words has been carefully indicated in 


the Glossary, on page 109. 


INTRODUCTION. 





CHAPTER I. 
AIDS TO THE STUDY OF BOTANY. 


1. The proper season for the commencement of 
the study of Botany in schools is late in winter, at 
the opening-of the first session after New-Year's. The 
class will thus be prepared beforehand, by a degree of 
acquaintance with first principles, for the analysis of 
the earliest. Spring-flowers—the Blood-root, Liverwort, 
Spring-beauty, Sweet Mayflower, and the Violets. We 
have arranged the topics of the present treatise with 
@ special view to the convenience of the learner in 
this respect, beginning with that which is the first 
requisite in analysis—the Flower. 

2. Specimens of leaves, stems, roots, fruit, flowers, etc., in unlimited sup- 
ply are requisite during the whole course. In the absence of the living, let 
the dried specimens of the herbarium be consulted. Crayon sketches upon 
the blackboard, if truthful, are always good for displaying minute or obscure 
forms. In the city, classes in Botany may employ, at amall expense, a col- 
lector to supply them daily with fresh specimens from the country. More- 
over, the gardens and conservatories will furnish to such an abundant supply 
of cultivated species for study and analysis, with almost equal advantage,— 
‘since the present work embraces, together with the native flora, all exotics, 

8. An Herbarium (Latin, hortus siccus, or h. 8.) is a 
collection of botanic specimens, artificially dried, pro- 
tected in papers, and systematically arranged. Herbo- 
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ria are useful in many ways :—(a) for the preservation 
of specimens of rare, inaccessible, or lost species ; 
(0) for exchanges, enabling one to possess the flora of 
other countries; (c) for refreshing one’s memory of 
early scenes and studies; (d) for aiding in more exact 
researches at leisure; (e) for the comparison of species 
with species, genus with genus, etc. 

4. Apparatus.—For collecting botanic specimens, a 
strong knife for digging and cutting is needed, and a 
close tin box, fifteen inches in length, of a portable 
form. Inclosed in such a box, with a little moisture, 
specimens will remain fresh a week. 

5. Specimens for the herbarium should represent 
the leaves, flowers, and fruit—and, if herbaceous, the 
root also. Much care is requisite in so drying them 
as to preserve the natural appearance, form, and color. 
The secret of this art consists in extracting the moist- 
ure from them before decomposition can take place. 

6. The drying-press, to be most efficient and con- 
venient, should consist of a dozen quires of unsized 
paper, at least 11 x 16 inches folio; two sheets of 
wire-gauze (same size) as covers, stiffened by folded 
edges; and three or four leather straps a yard in 
length, with buckles. When in use, suspend this press 
in the wind and sunshine; or, in rainy weather, by 
the fire. In such circumstances, specimens dry well 
without once changing. But if boards be used instead 
of wire-gauze, the papers must be changed and dried 
daily. Succulent plants may be immersed in boiling 
water before pressing, to hasten their desiccation. 

7. The lens, either single, double, or triple, is very 
serviceable in analysis. In viewing minute flowers, 
or parts of flowers, its use is indispensable. Together 
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stone, for example, may be broken into any number 
of fragments, each of which will retain all the essen- 
tial characteristics of the original body, so that each 
fragment will still be a stone. 

14. A plant is an organized body, endowed with 
vitality but not with sensation, composed of distinct 
parts, each of which is essential to the completeness 
of its being. A Tulip is composed of organs which 
may be separated and subdivided indefinitely, but no 
one of the fragments alone will be a complete plant. 

15. Animals, like plants, are organized bodies en- 
dowed with vitality, and composed of distinct parts, 
no one of which is complete in itself; but they are 
elevated above either plants or minerals by their 
power of perception. 

16. Physics is the general name of the science 
which treats of the mineral or inorganic world. 

17. Zoology relates to the animal kingdom. 

18. Botany is the science of the vegetable king- 
dom. It includes the knowledge of the forms, organs, 
structure, growth, and uses of plants, together with 
their history and classification. Its several depart- 
ments correspond to the various subjects to which 
they relate. Thus, 

19. Morphology treats of the special organs of plants 
as compared with each other; it especially relates to 
the mutual or typical transformations which the 
organs undergo in the course of development. 

20. Vegetable Histology treats of the elementary 
tissues—the organic units or cells out of which the 
vegetable fabric is constructed. 

21. Physiological Botany is that department which 
relates to the vital action of the several organs and 
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accustom himself early to the use of the more accu- 
rate names employed in science. 

26. The Latin name of a plant is always double— 
generic and specific. Thus Fragaria is generic, or the 
name of the genus of the plant—vesca is specific, or 
the name of the species. : 

27. A Species embraces all such individuals as 
may have originated from a common stock. Such 
individuals bear an essential resemblance to each other 
as well as to their common parent, in all their parts. 
For example, the White Clover (Trifolium repens) is a 
species embracing thousands of contemporary individ- 
uals scattered over our hills and plains, all of common 
descent, and producing other individuals of their own 
kind from their seed. 

28. To this law of resemblance in plants of one 
common origin there are some apparent exceptions. 
Individuals descended from the same parent often 
bear flowers differing in color, or fruit differing in 
flavor, or leaves differing in form, etc. Such plants 
are called Varieties. They are rarely permanent, often 
exhibiting a tendency to revert to their original type. 
Varieties occur chiefly in species maintained by culti- 
vation, as the Apple, Potato, Rose, Dahlia. They also 
occur more or less in native plants (as Hepatica tri- 
loba), often rendering the limits of the species ex- 
tremely doubtful They are due to the different cir- 
cumstances of climate, soil, and culture to which they 
are subjected, and continue distinct until left to mul- 
tiply spontaneously from seed in their own proper soil, 
or some other change of circumstances. 

29. A Genus is an assemblage of species closely 
related to one another in the structure of their flowers 
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and fruit, and having more points of resemblance than 
of difference throughout. Thus, the genus Clover (Zri- 
folium) includes many species, as the White Clover 
(I. repens), the Red Clover (7. pratense), the Buffalo 
Clover (7. reflerum), etc., agreeing in floral structure 
and general aspect so obviously that the most hasty 
observer would notice their relationship. So in the 
genus Pinus, no one would hesitate to include the 
White Pine, the Pitch Pine; the Long-leafed Pine 
(P. strobus, P. rigida, and P. palustris), any more than 
we would fail to observe their differences. 

80. Thus individuals are grouped into species, and 
species are associated into genera. These groups con- 
stitute the bases of all the systems of classification in 
use, whether by artificial or natural methods. 


CHAPTER III. 
THE STAGES OF PLANT LIFE. 


81. In its earliest stage of life, the plant is an 
embryo sleeping in the seed. It then consists of two 
parts, the radicle or rootlet, and the plumule. Both 
may be seen in the Pea, Bean, or Acorn. Besides the 
embryo, the seed contains also its food in some form, 
provided for its first nourishment. 

82. When placed just beneath the surface of the 
soil, it absorbs moisture, which, with the genial warmth 
of Spring, awakens the embryo, and it begins to feed 
and grow. The radicle protrudes (Fig. 2, r), turns 
downward, seeking the dark damp earth, avoiding the 
air and light, and forms the root or descending axis. 
The plumule, taking the opposite direction (Fig. 8, p\, 


INTRODUCTION. 


leaves. The root fastens it firmly in the ground; 
the rvotlets take up liquids from the soi; the stem, 
branches, and branchlets are furnished with vessels 
and passages through which the fluids find their way 
to the leaves, where, under the influence of air and 


sunlight, they are changed and fitted for plant 
food. 

87. The next stage in the plant's life is the produc- 
tion of the flower. To accomplish this, a change takes 
place in the mode of development. Some of the buds, 
instead of extending the axes of the branchlets or 
forming new branchlets, expand their scales, producing 
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88. The next stage is the production of fruit, in 
which flowering is the first step; the showy parts of 
the flower soon wither and fall away; the pistil, hav- 
ing been fertilized, is left, and continues to grow and 
finally matures into the ripe Fruit (Figs. J, J). 

We found the plant slumbering in the Seed; we 
have follofed and watched its behavior through, all 
the stages of its Life. 

89. We have seen the seed placed in the damp 
soil, where it absorbed moisture, enlarged, ruptured its 
shell, sent forth a sprout, which began to increase in 
two directions, one part enlarged downwards into the 
earth and formed a root; the other part grew upwards 
and became a stem. The stem clothed itself with 
leaves, sent forth branches, and adorned itself with 
flowers. These several achievements were succeeded 
by the crowning act of vegetable life, the production of 
mature seed in which a new Plant reposes, in embryo. 


—+++—_. 


CHAPTER IV. 
TERM OR PERIOD OF PLANT LIFE. 


40. Flowering and fruit-bearing is an exhausting 
process. If it occur within the first or second year of 
the life of the plant, it generally proves fatal. In all 
other cases, it is either immediately preceded or fol- 
lowed by a state of repose. Now, if flowering be pre- 
vented by nipping the buds, the tender annual may 
become perennial, as in the florist’s Tree-mignonette. 
We distinguish plants, as to their term of life, into 
the annual (@), the biennial (@), and the perennial 
(2%). An annual (®) herb is a plant whose en- 
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ing into branches at or near the surface of the ground 
(Alder, Quince). If the woody plant be limited to a 
still lower growth, say about the human stature, it is 
called a bush (Snowball, Andromeda). If still smaller, 
it is an undershrub (5) (Whortleberry). 

46. A tree (5) is understood to attain to a height 
many times greater than the human stature, with a 
permanent woody stem, whose lower part, the trunk, 
is unbranched. 


47. As to age, some trees live only a few years, rapidly attaining their 
growth and rapidly decaying, as the Peach; others have a longevity exceed- 
ing the age of man; and some species outlive many generations. Age may be 
estimated by the number of wood-circles or rings seen in @ crose-section of the 
trunk (§ 408), each ring being (very generally) an annual growth. Instances 
of great longevity are on record. Sec Class Book of Botany, §§ 99,100. The 
monarch tree of the world is the Californian Cedar—Sequoia gigantéa. One 
which had fallen measured 26 fect in diameter, and 363 in length! The 
wood-circles of this specimen are unusually thick, yet count up to 1,330, 
Among thove yet standing, are many of even greater dimensions, as beautiful 
in form as they are sublime in height—the growth, probably, of more than 
2,000 years. One of tho Scquoias is estimated at 1,500 years; another of 
these monsters, felled in 1875, had 2,180 rings; still another was estimated 
by Dr. Gray to be 8,200 years old. One of these monster trees has recently 
been discovered, in Tulare County, California, by an engineer of the Comstock 
mines, that measures more than 56 fect in diameter at a point seven fect 
from the ground. 


48. Trees are again distinguished as deciduous (5) 
and evergreen (5) —the former losing their foliage in 
Autumn, and remaining naked until the following 
Spring; the latter retaining their leaves and verdure 
throughout all seasons. The Fir tribe (Coniferse) in- 
cludes nearly all the evergreens of the North; those 
of the South are far more numerous in kind—e. g,, 
the Magnolias, the Live-oaks, Holly, Cherry, Palmetto, 
etc. 


PART FIRST. 


STRUCTURAL BOTANY; OR, ORGANOGRAPHY. 





CHAPTER I. 
THE FLOWER, 


49. The flower is the immediate agent in the pro- 
duction of the seed with its embryo, and to this end 
its whole structure is designed. Moreover, its superior 
beauty attracts earliest attention, and an intimate 
knowledge of its organs is the first requisite in analy- 
sis and classification. 

50. The flower may consist of the faiiseing mem- 
bers—the floral envelopes and the essential floral or- 
gans. The floral envelopes consist of one or more 
circles or whorls of leaves surrounding the essential 
organs. The outer of these whorls is called the calyz ; 
and the other, if there be any, the corolla. The calyx 
may, therefore, exist without the corolla; but the 
corolla can not exist without the calyx. 

51. Calyx is a Greek word signifying a cup. It is 
applied to the external envelope of the flower, consist- 
ing of a whorl of leaves with their edges distinct or 
united, usually green, but sometimes highly colored. 
The leaves or pieces composing the calyx are called 
sepals. 
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52. Corolla is a Latin word signifying a little 
crown, applied to the interior envelope of the flower. 
It consists of one or more circles of leaves, either dis- 
tinct or united by their edges, usually of some other 
color than green, and of a more delicate texture than . 
the calyx. Its leaves are called petals. 

58. Perianth (nep, around, év60c, flower) is a word 
in common use to designate the floral envelopes as a 
whole, without distinction of calyx and corolla. It is 
used in description, especially when these two envel- 
opes are so similar as not to be readily distinguished, 
as in the Tulip, Lily, and the Endogens generally; 
also where only one envelope exists, as in Phytolagca, 
Elm, ete. ce 

54, The essential floral organs stand within the cir 
cles of the perianth, and are so called becausé they 
are the immediate instruments in perfecting the seed, 
and thus accomplishing the final purposes of the 
flower. These organs are of two kinds, perfectly dis- 
tinct in position and office—viz., the stamens and the 
pistils. 

55. The stamens are those thread-like organs situ- 
ated just within the perianth and around the pistils. 
Their number varies from one to a hundred or more; 
but the most common number is five. Collectively 
they are called the andraceum. 

56. The pistils (called also carpels) occupy the 
center of the flower at the absolute terminus of the 
flowering axis. They are sometimes numerous, often 
apparently but one, always destined to bear the seed. 
Collectively they are called the gyneceum. 

57. The torus or receptacle is the axis of the 
flower, situated at the summit of the flower-stalk. It 
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59. As we shall soon see, in all these variations 
there is method. They are never capricious or acci- 
dental, however much they may appear so. Unity in 
diversity is characteristic of Nature in all her depart- 
ments, and eminently so in the flowers; and the first 
step in the successful study of them is to discover 
that unity—that simple idea of the floral structure in 
which all its diversities harmonize. Before flowers 
were created, that idea or type was conceived; and to 
possess it ourselves is a near approach to communion 
with the Infinite Author of Nature. 

60. The typical flower, one that exemplifies the 
full idea of the floral structure, consists of four differ- 
ent circles of organs, as before described, placed circle 
within circle on the torus, and all having a common 
center. Such a flower must possess these five attri- 
butes—viz.: It must be 

a, Complete; having the four kinds or sets of 
organs arranged in as many concentric circles. That 
it is perfect, having both kinds of the essential organs, 
is necessarily included under its completeness. 

b, Regular; having the organs of the same name 
all similar and alike; that is, all the petals of one 
pattern, ll the stamens, alike in form, size, position, 
cto, ar fe tr Pelade : 

c, Symmetrical ; having the same number of organs 
in each set or circle. 

d, Alternating in respect to the position of the 
organs. This implies that the several organs of each 
set stand not opposite to, but alternating with the 
organs of the adjacent set ;—the petals alternate with 
the sepals and stamens; the stamens alternate with 
the petals and pistils. 
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CHAPTER III. 
STUDY OF ANOMALOUS FLOWERS. 


64. The true method of studying the flower is 
by comparing it with this type. So shall we be 
able, and ever delighted, to learn the nature of each 
organ in all its disguises of form, and to discern the 
features of the general plan even under its widest 
deviations. The more important of them are included 
under the following heads, which will be considered in 
order: 1, Variations of the radical number of the 
flower; 2, Deficiencies; 8, Redundancies; 4, Union of 
parts; 5, Irregularities of development. 

65. The radical number of the flower is that which 
enumerates the parts composing each whorl. Here 
nature seems most inclined to the number five, as in 
Grassula, Flax, Rose, and Strawberry. It varies, how- 
ever, from one to twelve, and is expressed by word or 
sign as follows: di-merous, or 2-parted (4), tri-meroug 


Ye & 


12, Plower of Hippuris, one-parted. 13, Flower of Cirewa Lutetiana, 4%. 14, Flower of Xyria, 47. 


or 8-parted (4/), penta-merous or 5-parted (4/), eto. 
The flowers of Hippuris (12) are 1-parted, having but 
one stamen and one pistil. Those of Circwa (18) are 
” Q-parted, having 2 sepals, 2 petals, 2 stamens, etc. 





30 STRUCTURAL BOTANY. (24, 26 


is monecious (8), as in Oak; in the latter case, dia- 
cious (8 2), as in Willow. ‘The term diclinous, denot- 





19, Plstillate flower of Balm-of-Gilead. 2), Staminate, 21, Begonle—a, staminate; d, pistillate. 


ing either 8 or 2 without distinction, is in common 
use. 3 
68. 4 neutral flower is a perianth or calyx only, 
having neither stamens nor pistils. Such are the ray- 
flowers of many of the Composite, and of the cymes 
of Hydrangea, High-cranberry, etc., which in cultiva- 
tion may all become neutral, as in the Snow-ball. . 

69. Unsymmetrical flowers.—The term symmetry, 
as used in Botany, refers to number only. <A flower 
becomes unsymmetrical by the partial development of 
any set or circle in respect to the number of its 
organs. The Mustard family, called the Crucifers, 
afford good examples. 


70. The flowers of Mustard, Crees, etc., are understood to be 4merous ( #). 
The sepals are four, petals four, but the stamens are six and the styles but 
two. The stamens are arranged in two circles, having two of those in the 
outer circle suppressed or reduced to mere glands. Two of the carpels are 
also suppressed (429). In the Mint family and the Figworts one or three of 
the stamens are generally abortive. Here, while the flowers are 4), the sta- 
mens are four in some species and only two in others. The missing stamens, 
however, often appear in the guise of slender processes—the rudiments of 
stamens—proving in an interesting manner the natural tendency to sym- 
metry. 

71. Inthe flowers of Poppy, the sopals are but two; in 4 Spring-beauty 
they are but two; in both cases too few for symmetry. In Larkspur (26) the 
¥ flowers havo but four potals; and in Monk's-hood (29), also /, the petals 
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are apparently but two, strangely deformed bodies. A careful inspection, 
however, generally reveals the other three, very minute, in their proper 
Places, as displayed in the cut. 

72. “Organs opposite” is a condition much less fre- 
quent than “organs alternate,” but is highly interest- 
ing, as being sometimes characteristic of whole fami- 
lies. Thus in the Primrose, Thrift, and Buckthorn 
families, the stamens always stand opposite to the 
petals! 

73. How happens this? Among the Primworts 
this question is solved in the flowers of Lysimachia 





Diagrams.—2, Flower of Samolus, showing the rodimentary stamens alternating with the perfect. 
‘23, Flower of = Labiate plant, showing the place of the deficient stamen. 24, Flower of Asaruam—three 
sepals, twelve stamens, ote. 25, Flower of Saxifrage—two pistils, ten stamens, etc. 
and Samolus, where we find a circle of five teeth 
(abortive filaments) between the petals and stamens, 
alternating with both sets, thus restoring the lost sym- 
metry. Hence we infer that in such cases generally 
a circle of alternating organs has been either partially 
or wholly suppressed. In the Buckthorn, however, a 
different explanation has been given. 

74. Redundancy.— The multiplication of organs is 
exceedingly common, and usually according to a defi- 
nite plan. The increase takes place, as a rule, by cir- 
cles, and consequently by multiples. That is, e.g., the 
stamens of a ¥ flower, if increased, will be so by 8s; 
of a 4 flower by 5s, etc., sometimes to the extent of 
twenty such circles. 
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75. In the Crowfoot, Rose, and other families with numerous stamens, the 
arrangement is in crowded spirals, like the phyllotaxis of the planta with the 
internodes undeveloped. ‘The carpels of the Crowfoot are also generally mul- 
tiplied, yet often, on the contrary, diminished, as in the Prony. In Rosacer, 
also, the stamens are generally multiplied, while the carpels exist in all con- 
ditions as to number, {hus in Strawberry they are multiplied, in the Apple 
they are regularly five, in Agrimony reduced to two, and in the Cherry to 
one, In Magnolia the ,¥ flowers have three sepals in one circle, six or nine 
petals in two or three circles, numerous stamens and carpels in many circles 
of each. In the flowers or Blood-root there are two sepals, eight petals, 
twenty-four stamens, and two carpels. 

78. Chorisis.—In other cases, the organs seem to be increased in number 
by clusters, rather than by circles, as when in the same circle several stamens 
stand in the place of one—«.g., in Squirrel-corn, St. Johnswort, Linden. Such 
cases afford wide scope for conjecture. Perhaps each cluster originates by 
division, as the compound from the simple leaf; or as 9 tuft of axillary leaves ; 
or thirdly, by @ partial union of organs. 








CHAPTER IV. 
ANOMALOUS FLOWERS — CONTINUED. 


77. Appendicular organs consist of spurs, scales, 
crown, glands, etc., and often afford excellent dis- 
tinctive marks. The old term nectary was indiscrim- 





%, Flowor of Delphintam Consolide (common Larkspur), dicplaying 2, 44,4, 4, the f the 
‘upper one spur: c, the corolls of four petals, here united into one and produced into a spur. 27, Flower 
of Impatiens fulva (Tonch-me-not), 28, Displaying «, «,«,y, the four sepals, y being eaceate and sparred ; 
‘PsP, the two petals, both double, preserving the symmetry, 





inately applied to all such organs, because some of 
them produced honey. 
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and Buckthorn. It bears the stamens in Maple and 
Mignonette, and crowns the ovary in the Umbellifere. 
86. Combined deviations are quite frequent, and sometimes obscure the 
typial character of the flower to such a degree as to require close observa- 
tion in tracing it out, The study of such cases is full of both amusement 
and improvement. For example, the 4y Poppy has suppreasion in the calyx, 
multiplication in the stamens and carpels, and in the latter cohesion also. 
‘The 4 Sage has cohesion and irregularity in the calyx, every kind of irregu- 
larity in the corolla, suppression and irregularity in the stamens, suppression 
and coheaion in the pistils. The , Cypripedium is perfectly symmetrical, yet 
has irregular cohesion in the calyx, great inequality in the petals, cohesion, 
adhesion, and metamorphosis in the stamens, and cohesion in the carpela. 
(Un this way let the pupil analyze the deviations in the flower of Gera- 
nium, Hollyhock, Moth-mullein, Larkspur, Sweetbricr, Touch-me-not, Petunia, 
Snapdragon, Violet, Polygala, Squirrel-orn, Orchis, Henbit, Monk's-hood, / 


Caloeolaria, eto.) a eh 
st 


OHAPTER V. 
THE FLORAL ENVELOPES, OR PERIANTH. 


87. In our idea of the typical flower, the perianth 
consists of two whorls of expanded floral leaves encir- 
cling and protecting the more delicate essential organs 
in their midst. As a rule, the outer circle, calyx, is 
green and far less conspicuous than the inner circle 
of highly colored leaves—the corolla. But there are 
many exceptions to this rule. Strictly speaking, the 
calyx and corolla are in no way distinguishable except 
by position. The outer circle is the calyx, whatever 
be its form or color; and the inner, if there be more 
than one, is the corolla. 

88. Both blade and petiole are distinguishable in 
the floral leaves, especially in the petals. The blade, 
or expanded part, is here called limb, or lamina; the 
*petiolar part, when narrowed into a stalk, is called the 
claw. In form, or outline, there is a general resem- 
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91. The gamosepalous calyx, or gamopetalous co- 
rolla, although thus compounded of several pieces, is 
usually described as a simple organ, wheel-shaped, cup- 
shaped, tubular, according to the degree of cohesion. 
The lower part of it, formed by the united claws, 
whether long or short, is the tube; the upper part, 
composed of the confluent laming, is the border, or 
limb; the opening of the tube above is the throat. 

92. The border is either lobed, toothed, crenate, 
etc., by the distinct ends of the pieces composing it, 
as in the calyx of Pink, the calyx and corolla of 
Primula, Phlox, and Bellwort, or it may become, by a 
complete lateral cohesion, entire, as in the Morning- 
glory. Here the compound nature of the organ is 
shown by the seams alone. 

. A terminal cohesion, where summit as well as 
sides are joined, forming a cap rather than cup, rarely 
occurs, as in the calyx of the garden Eschschéltzia and 
the corolla of the Grape) 





45, Flower of Saponaria (Bouncing Bet); petale and claws quite distinct. 46, Phlox; slams ate, 
‘with lamina distinet. 47, Spigelia (Pink-root), petals still further united. 48, Quamoolit covcines 
‘united throughout, 


94, The modes of adhesion are various and im- 
portant, furnishing some of the most valuable dis- 
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are inserted (apparently) wpon the ovary, as appears 
in Apple, Pear, Caraway, Sunflower. (See cuts 42, 
51.) The common phrases “calyx superior,” “ovary 
inferior,” have the same signification as “calyx epigy- 
nous,” all implying the apparent insertion of the 
organs upon or above the ovary. In this condition 


ted 


See eae the adherent ovey) i Sasiinge Viealens rary heltewperee, 
all the organs, or at least the calyx, are blended with 
the ovary to its top. Hence the phrases “ovary adher- 
nt,” or “calyx adherent,” have also the same mean- 
ing, and are preferable, because in accordance with the 
fact. (Explain the sections of Golden Currant and 
Ear-drop — 52, 54.) 

98. Calyx inferior or free, ovary superior or free, 
are all phrases of the same import as calyx hypogy- 
nous. Between the two conditions, calyx superior and 
calyx inferior, there are numerous gradations, of which 
one only is defined, to wit, calyx half-superior, as ex- 
emplified in the Mock-orange and Saxifrage (53). . 
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six-leaved perianth; each leaf gradually spreading so 
as to resemble, as a whole, the funnel-form (58). 

101. Polypetalous-irregular forms (59, 71) may gen- 
erally be referred to these two types—the papiliona- 
ceous and the orchidaceous. The Pupilionaceous (pa- 
pilio, butterfly) corolla or flower may consist of five 
dissimilar petals, designated thus: the upper, largest, 
and exterior petal is the banner (vezillum); the two 
lateral, half-exterior, are the wings (ale); the two 
lower, interior petals, often united at their lower mar- 
gin, are the keel (carina). The flowers of the Pea, 
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W, Papilionaccous flower of the Pee. 60, Displayed: », the vexillum; a, a, the alm; ¢, ¢, the carina, 

61, Section of flower of Dicentra Cucullaria. 
Locust, Clover, and of the great family of the Legu- 
minose in general are examples., The Orchidaceous 
is a form of the perianth peculiar to the Orchis, and 
to that large and singular tribe in general. It is a 
6-parted double perianth, very irregular, characterized 
chiefly by its dip, which is the upper petal (lower by 
the twisting of the ovary) enlarged and variously 
deformed. 

102. Gamopetalous-regular perianths (62-67) may 
include mainly the following forms, although some of 
then may become irregular. First, Rotate, wheel- 
shaped, or star-shaped, is a form With tube very short, 
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cylindraceous form spreading little or none at the bor- 
der; as the calyx of the Pink, corolla of the Honey- 
suckle. It is often a little curved. Tubular flowers 
are common in the Composite, as the Thistle, Sun- 
flower, when they are often associated with the next 
form, the ligulate. 

103. Gamopetalous-irregular perianths may be 
é igulate or labiate. The lgulate corolla (ligula, 
tongue) is formed as if by splitting a tubular corolla 
on one side. The notches at the end plainly indicate 
the number of united petals composing it, as also do 
the parallel longitudinal seams. (See Figs. 68, 69.) 
The Jabiate, bilabiate or lip-shaped, resembling the 
mouth of some animal, is a very common form, result- 
ing from the unequal union of the parts, accompanied 
with other irregularities. In the labiate corolla three 
petals unite more or less to form the lower lip, and 
two to form the upper. In the calyx, when bilabiate, 
this rule is reversed, according to the law of alterna- 
tion of organs; two sepals are united in the lower lip 
and three in the upper, as seen in the Sage and the 
Labiate Order generally. Labiate flowers are said to 
be galeate or helmeted when the upper lip is concave, 
as in Catmint; ringent or gaping when the throat or 
mouth is wide open (69); personate or masked when 
the throat is closed as with a palate, like the Snap- 
dragon (70). 

104. Cer reduced forms of the perianth should 
be noticed in this place. The Pappus (ndrmoc, grand- 
father, alluding to his gray hairs) is the hair-like calyx 
of the florets of the Composite, and other kindred 
Orders. The florets of this Order are collected into 
heads so compactly that the calyxes have not room 
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of two united sepals, as indicated by the two teeth at 
the top (79). 

108. Glumes and pales represent the floral en- 
velopes, or rather the involucre 
of the Grasses (436). Their al- 
ternating arrangement clearly 
distinguishes them from a peri- 





anth. 4 
109. The duration of the i 

calyx and corolla varies widely, ag: 

and is marked by certain gen- Fi 

eral terms. It is caducous = 

when it falls off immediately, at Fares apes nil sa 


as the calyx of Poppy, co- Peabeercigbtgtopetyradernee 
olla of Grape; deciduous 1% Flower of Carex rivalarle o, with g, 
when it falls with the stamens, 2sobed stop, saveloping the triple 
as in most plants; and per- 

sistent, if it remain until the fruit ripens, as the calyx 
of Apple. If it continue to grow after flowering, it is 
accrescent; and if it wither without falling off, it is 
marescent. —_\ 


CHAPTER VII. 
OF THE ESSENTIAL ORGANS.—THE STAMENS, 


110. Within the safe enclosure of the floral envel- 
opes stand the essential organs—the stamens and pis- 
tils—clearly distinguishable from the perianth by their 
more slight and delicate forms, and from each other by 
various marks, In the complete flower the ANDR&CEUM 
next succeeds the corolla in the order of position, 
being the third set, counting from the calyx. 
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may occur in three ways. The anther is said to be innate when it stands cen- 
trally erect on the top of the filament; adnave when it seems attached to one 
side of the filament; versatile when connected to the top of the filament by a 
single point in the -back. 24, The modes of Deliscmor, or opening, are also 
three — viz., ealowar, where the seam opens vertically its whole length, which 
is the usual way; porow, where the cells open by a chink or pore, usually at 
the top, as in Rhododendron and Potato; opercwar, when by a lid opening up- 
ward, as in Sassafras, Berberis (92). 3d, The facing of the anther is also an 
important character. It is introrse when the lines of dehiscence look toward 
the pistil, as in Violet; eztrorss when they look outward toward the corolla, as 
in Iris. 4th, The connectile is usually a mere prolongation of the filament, ter- 
minating, not at the base, but at the top of the anther. If it fall short, the 
anther will be enarginate, Sometimes it outruns the anther, and tips it with a 
terminal appendage of some sort, as in Violet, Oleander, and Paris. Again, 
ita base may be dilated into spure, as in two of the stamens of Violet. Sth, If 
the oonnectile be laterally dilated, as we see gradually done in the various 
species of the Labiate Order, the lobes of the anther will be separated, form- 
ing two dimidiate (halved) anthers on one filament, as in Sage and Brunella. 
Buch are, of course, 1elled (96). 


ji Csall 


Peculiar forms of tanens.—8, oe rotandifolta; p, deblacence by pores at top. 90, Vacciniam 
liginorum ; p, dehiscence. 91, Berberls aqaifollam, anthers opening (9D by valves apward. $8, Anther 
of Violet, iatroree, with an appendage at top. 94, Oleander, sagitate, appendaged. 95, Catalpa, lobes of 
anther separsted. 96, Sage, lobes of anther widely separated, on atipes ; 8, barren lobe without pollen, 
91, Malva, anther I-celled. 98, Ephedra (after Poyer), anther 4colled, 


115. The cells of the anthers are at first commonly 
four, all parallel, becoming two only at maturity. In 
some plants the four are retained, as in the anthers of 
Ephedra (98). In others, as Mallows, all the cells 
coalesce into one (97). 


116. Appendagee of many kinds distinguish the stamens of different spe- 
cies. In the Ericacem there are horns, spurs, tails, queues, etc. In Onions and 
Garlic, the filament is 2 or 3 forked, bearing the anther on one of the tips. 
Sometimes a pair of appendages appear at base, as if stipulate. It is often 
conspicuously clothed with hairs, as in Tradescantia. (See 89-94.) 

117. Staminodia, or sterile filaments with abortive anthers or none, oocur 
eingly in many of the Figworts and Labiates, or in entire whorls next within 
the petals, alternating with them, as in Loose-strife. The curious fringes of 
the Passion-flower are regarded as composed of staminodia (112), 
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the receptacle below the ovaries; perigynous, on the 
calyx around the ovary; epipetalous, on the corolla, as 
in Phlox; epigynous, on the ovary.at its summit, and 
gynandrous (yvvi, pistil, évdpec, stamens) on the pistil, 
that is, when the stamens are adherent to the style, 
as in Orchis. Inequality in length is definitely marked 
in two cases, as tetradynamous (rérpac, four, divausc, 
power) when the stamens are six, whereof four are 
longer than the other two, as in all the Crucifers; 
didynamous, where the stamens are four, two of them 
longer than the other two, as in all the Labiates (104, 
106). ~ 

120. Cohesion is as frequent with stamens as with 
petals. They are monadelphous (ddeApic, a brother) 
when they are all united, as in Mallow, into one set 
or brotherhood by the filaments; déadelphous in two 
sets, whether equal or unequal, as in Pea, Squirrel- 
corn ; polyadelphous, many sets, as in St. Johnswort; 
and syngenesious, when they are united by their an- 
thers, as in the Composite. Finally, the absence of 
the stamens altogether, whether by abortion, as in the 
@ flowers of Veratrum, or by suppression, as in Oak, 
occurs in various modes, rendering the plant mone- 
cious (8), dioecious ($ ¢), or polygamous (4 % ¢), as 
already explained (§ 67). 

121. The pollen is in appearance a small, yellow 
dust, contained in the cells of the anther. When 
viewed with the microscope, it appears as grains of 
various forms, usually spheroidal or oval, sometimes 
triangular or polyhedral, but always of the same form 
and appearance in the same species. Externally they 
are curiously, and often elegantly figured with stripes, 
bands, dots, checks, etc. Each grain of pollen is a 
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CHAPTER VIII. 
OF THE ESSENTIAL ORGANS. —THE PISTILS.. 


128. The Gynzceum occupies the center of the 
flower, at the termination of the axis. It consists 
regularly of a circle of distinct pistils (§ 60), sym- 
metrical in number with the other circles. It is sub- 
ject to great variation. The pistil may be distinct 
and simple, as in Columbine, or coherent in various 
degrees into a compound body, as in St. Johnswort. 
Also instead of being free and superior, as it regularly 
should be, it may adhere to the other circles, as 
already explained (§ 97), and become inferior; that 
is, apparently placed below the flower, as in the Cur- 
rant (52). 

124. The number of the pistils is by no means 
confined to the radical of the flower. They may be 
increased by multiples, becoming a spiral on a length- 
ened receptacle, as in Tulip-tree, or still remaining a 
circle, as in Poppy. On the other hand, they may be 
reduced in number often to one, as in Cherry and Pea. 
Certain terms are employed to denote the number of 
pistils in the flower, such as monogynous, with one 
pistil; trigynous, with three; polygynous, with many, 
etc. 

125, The simple pistil may usually be known from 
the compound, by its one-sided forms—having two 
sides similar and two dissimilar. If the pistils appear 
distinct, they are all simple, never being united into 
more than one set, as the stamens often are. The 
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127. The placentz are usually prominent lines or 
ridges extending along the ventral suture within the 
cell of the ovary, and bearing the ovules. They are 
developed at each of the two edges of the carpellary 
leaf, and are consequently closely parallel when those 
edges are united, forming one double placenta in the 

* cell of each ovary. 

128, Tho simple carpel, with all ite parts, is completely exemplified in the 
Peapod. When this is laid open at the ventral suture, the leaf form becomes 
manifest, with the peas (ovules) arranged in an alternate order along each 
margin, 60 us to form but one row when the pod is closed. In the pod of 


Columbine (127), the ovules form two distinct rows, in the simple Plum car. 
pel, each margin bears a aingle ovule; and in the one-ovuled Cherry, only one 


of the margins is fruitful. 
ral 
S 
198 


Nii, Simple pistil of Strawberry, the style lateral. 118, Simple pistil of Crowfoot, cut to show the 
ovale. '119, Simple pletil of the Cherry. 120, Vertical section showing the ovale (0), style (), stigma (a. 
121, Cross-section of the same. 122, Compound pistil of Spring-beauty. 123, Cross-section of the same, 
showing the three cells of the ovary. 124, Bxpanded carpellary leaf of the Double Cherry. 125, The same 
partly folded, asf to form a plat, 





129. The stigma is the glandular orifice of the 
ovary, communicating with it either directly or 
through the tubiform style. It is usually globular 
and terminal, often linear and lateral, but subject to 
great variations in form. It is sometimes double or 
halved, or 2-lobed, even when belonging to a single 
carpel or to a simple style, as in Linden, where these 
carpels are surmounted by three pairs of stigmas. 

130. The compound pistil consists of the united 
circle of pistils, just as the monopetalous corolla con- 
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to receive it just within the upper end of the nu- 
cellus. 


‘The relations of the ovule to the pollen grain will be more suitably dis- 
cussed hereafter under the head of fertilisation. We briefly remark here that 
the immediate contact of the two is brought about, at the time of flowering, 
dy special arrangements; and that, as the undoubted result of their oombined 
action, the embryo soon after originates in the embryo sac. 


n 


—+— 


CHAPTER X. 
THE FRUIT. — PERICARP. 


148. After having received the pollen which the 
anthers have discharged, the pistil or its ovary con- 
tinues its growth and enlargement, and is finally ma- 
tured in the form of the peculiar fruit of the plant. 
The fruit is, therefore, the mature ovary. 

144, As to the other organs of the flower, having accomplished their wark 
—the fertilization of the ovary—they soon wither and fall away. Some of 
them, however, often persist, to protect or become blended with the ripening 
frait, Thus the tube of the superior calyx (§ 97) always blends with the ovary 
in fruit; as in Currant, Cucumber, etc. In Composites, the persistent limb 
enlarges into the pappus of the fruit. In Buttercups, the fruit is beaked with 
the short, persistent style, In Clematie and Geum, it is caudate (tailed) with 
the long, feathery style. In the Potato tribe, Labiate, and many others, the 
inferior calyz continues to vegetate like leaves until the fruit ripens. In some 
cases the fruit, 60 called, consists of the receptacle and ovaries blended; as in 


Apple and Strawberry. Again—in Mulberry, Fig, and Pineapple, the whole 
inflorescence is consolidated into the matured fruit. 


145. As a rule, the structure of the fruit agrees 
essentially with that of the ovary. In many cases, 
however, the fruit undergoes such clfanges in the 
course of its growth from the ovary as to disguise its 
real structure. An early examination, therefore, is 
always more reliable in its results than a late one. 
For example, the acorn is a fruit with but one cell 








5a, 53) THE FRUIT. 68 


1. Sutwral, when it takes place at the sutures of 
any 1-celled pericarp, as Columbine, Pea, Violet. 

2. Septicidal (septum, partition, ce@do, to cut), when 
it takes place through the dissepiments (which are 
double, § 132). The carpels thus separated may open 
severally by sutures (Mallows), or remain indehiscent, 
as in Vervain. 

8. Loculicidal (loculus, a cell, ccedo, to cut), when 
each carpel opens at its dorsal suture directly into the 
cell (Evening Primrose, Lily). Here the dissepiments 
come away attached to the middle of the valves. 

4, Septifragal (septum, and frango, to break), when 
the valves separate from the dissepiments which re- 
main still united in the axis (Convolvulus). 


CO 


149. Porous dehiscence is exemplified in the Poppy, 
where the seeds escape by orifices near the top of the 
fruit. It is not common. Circumscissile (cirewm- 
scindo, to cut around), when the top of the ovary 
opens or falls off like a lid, as in Plantain. Some 
fruits, as the Gerania and Umbellifere, are furnished 
with a carpophore, that is, a slender column from the 
receptacle—a fusiform torus, prolonged through the 
axis of the fruit, supporting the carpels, / 


fe eras 





64 STRUCTURAL BOTANY. (68, 54. 


CHAPTER XI. : 


FORMS OF THE PERICARP. 


150, ‘The morphology of the pericarp is exceedingly diversified; but it 
will suffice the learner at first to acquaint himself with the leading forms 
only, such as are indicated in the following synopsis and more definitely 
described afterward, 

The following is a synopais of the principal forms of Pericarpe, for the 


blackboard. 
$1. Free Fruits (formed by a single Flower), 


* Portcarps indehiscent. 
+ With usually but one seed, and 
¢ Uniform, or 1-coated. 


1, Separated from the seed. Akene (Butteroupe). 
2, Inflated, often breaking away. Utricle (Pigweed). - 
3, Inseparable from the seed. Caryopsis (Grassea), 

4, Invested with a cupule (Involucre). Gians, Acorn (Oak). 

5, Having winged appendages. Samara, Key (Ash). 

t Double or triple-coated, fleshy or fibrous. 

6. Three-coated. Stone cell entire, Drape (Cherry). 

‘7. Two-coated. Stone cell 2-parted. ‘Tryma (Walnut). 

8. Drupes aggregated. ‘teerio (Raspberry). 


+ With two or more seeds, 
$ Immereed in a fleshy or pulpy mass, 


9, Rind membranous. Berry (Gooseberry). 
10. Bind leathery, separable. ‘Hesperidium (Orange). 
11. Rind hard, crastaceous. Popo (Squash). 
$12, Inclosed in distinct cells. Pome (Apple). 
* Pericarps dehiscent. 
+ 13. Dehiscence ciroumscissile, seeds w. ‘Pyxis (Henbane). 


+ Dehiscence valvular or porous; 
+ Simple, or 1-carpelled, 


14. Opening by the ventral suture. Follicle (Columbine). 
15. Opening by both sutures. Legume (Pea). 
16. Legume jointed. Loment (Desmodium). 
Compound pericarps ; 
17. Placente parietal with two cells. Silique Qfustard). 
Silique short. Silicle (Ghepherd's Puree). 


18. Placente parietal only when l-celled. Capsule (Flax). 
19. Capsule with carpophore and elastic 
styles. Regma (Geranium). 


$2. Confluent Fruits (formed of an Inflorescence). 


20, With open carpels aggregated into a cone. _Strobile (Pine). 
* 21. With closed carpels agrregated into a mass. Sorosis (Pineapple), 
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175, The aril is an occasional appendage, partially or wholly investing 
the seed. It originates after fertilization, at or near the hilum, where the 
seed is attached to its stalk (funiculus). Fine examples are seen in the gashed 
covering of the Nutmeg, called mace, and in the scarlet coat of the seed of 
Staff-tree. In the seed of Polygala, etc., it is but a small scale, entire or 
2-cleft, called carundle. 

176. The position of the reed in the pericarp is, like that of the ovule, 
erect, ascending, pendulous, etc. (§ 149). Likowise, in respect to its inveralons, it 
is orthbtropous, andtropous, amphtropous, and campylétropous (§ 141), terms already 
defined. The anatropous is by far the most common condition. 


177. The hilum is the scar or mark left in the 
testa of the seed by its separation from the funiculus. 
It is commonly called the eye, as in the Bean. In 
orth6tropous and campyl6tropous seeds, the hilum cor- 
responds with the chalaza (§ 140). In other conditions 
it does not; and the raphe (§ 141) extends between 
the two points, as in the ovules. The foramen of the 
ovule is closed up in the seed, leaving a slight mark— 
the micropyle. 


0@ 


pry 

202, Sood of Water Lily (Nympheee}, eularged section ; ol. albumen : , the embryo contatned ta the 

embryo-sse : 1, tegmen : p, testa: r, raphe: av, aril: m, orifice ; f, faniculus, 28, Seed of Bean. 201, 

Same, one cotyledon with the leafy embryo. 25, Seed of Apple. 206, One cotyledon showing the rapbe 

fand embryo. 207, Frait of Mirabilis ; embryo colled into a ring. 18, Onion : embryo colled. 300, Con- 
volvalus ; leafy embryo folded. 210, Embryo of Cuscuta. 211, Typhs. 212, Ranunculus. 23, Hop. 





178. The seed-kernel may consist of two parts, the 
embryo and albumen, or of the embryo only. In the 
former case the seeds are albuminous; in the latter, 
exalbuminous; a distinction of great importance in 
systematic botany. 
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179. The albumen or endosperm is a starchy or 
farinaceous substance accompanying the embryo and 
serving as its first nourishment in germination. Its 
qualities are wholesome and nutritious, even in poison- 
ous plants. Its quantity, when compared with the 
embryo, varies in every possible degree; being ex- 
cessive (Ranunculacese), or about equal (Violacese), or 
scanty (Convolvulacese), or none at all (Leguminose). 
In texture it is mealy in Wheat, mucilaginous in 
Mallows, oily in Ricinus, horny in Coffee, ruminated 
in Nutmeg and Papaw, ivory-like in the Ivory-palm, 
fibrous in Cocoanut, where it is also hollow, inclosing 
the milk. 

180. The embryo is an organized body, the rudi- 
ment of the future plant, consisting of root (radicle), 
stem-bud (plumule), and leaves (cotyledons). But these 
parts are sometimes quite indistinguishable until ger- 
mination, as in the Orchis tribe. The Radicle is the 
descending part of the embryo, always pointing toward 
the micropyle, the true vertex of the seed. The Plu- 
mule is the germ of the ascending axis, the terminal 
bud, located between or at the base of the Cotyledons. 
These are the seed-lobes, the bulky farinaceous part of 
the embryo, destined to become the first or seminal 
leaves of the young plant. The nutritive matter de- 
posited in the seed for the early sustenance of the 
germinating embryo, is found more abundant in the 
cotyledons in proportion as there is less of it in the 
albumen — often wholly in the albumen (Wheat), again 
all absorbed in the bulky cotyledons (Squash). 

181. The number of the cotyledons is variable; 
and upon this circumstance is founded the most im- 
portant subdivision of the Flowering Plants, Tur 
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MONOCOTYLEDONS are plants bearing seeds with one 
cotyledon; or if two are present, one is minute or 
abortive. Such plants are also called Enpocens, be- 
cause their stems do not grow exogenously (§ 421). 
Such are the Grasses, the Palms and Lilies, whose 
leaves are mostly constructed with parallel veins, / 

: mA 7 





P| 





+ 
‘214, Dicotyledonous (Bean). 315, Monocotyledonous (Wheat). 216, Polyootyledonous (Pine). 317, 
of one of the Confervm). (r,r, r, radicle ; p, p, p, plumule; ¢, o, ¢ cotyledon ; 

4, albumen.) 

182. THE DicoryLEDoNs are plants bearing seeds 
with two cotyledons. These are also called Exogens, 
because their stems grow by external accretions; in- 
cluding the Bean tribe, Melon tribe, all our forest 
trees, etc. These are also distinguished at a glance 
by the structure of their leaves, which are net-veined 
(§ 280). More than two cotyledons are found in 
the seeds of Pine and Fir; while the Dodder is 
almost the only known example of an embryo with no 
cotyledon. 

188. The position of the embryo, whether with or 
without albumen, is singularly varied and interesting 
to study. It may be straight, as in Cat-tail and Vio- 
let, or curved in various degrees (Moonseed and Pink), 
or coiled (Hop), or rolled (Spicebush), or bent angularly 
(Buckwheat), or folded (Crucifere). In the last case 
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CHAPTER XIII. 
GERMINATION, 


188. The recommencement of growth in the seed 
is called germination. It is the awakening of the 
embryo from its torpor, and the beginning of develop- 
ment in its parts already formed, so as to become a 
plant like its parent. 





Germination of the Beerhnut.—Z18, Cross-section, showing the folded cotyledons. 219, The radicle 
only. 220, The ascending axis, above c, appears, 221, The cotyledons expand into the primordial 
loaves. 222, The first true leaves. 

189, All the stages of this interesting process may be conveniently ob- 
served, at any season, by an experiment, Let a few seeds, as of flax, cotton, 
or wheat, be enveloped in a lock of cotton resting upon water in a bulb- 
glass, and kept constantly at a proper temperature. Or, in Spring, the garden- 
soil will give us examples of all kinds everywhere. 


190. That the seed may begin to grow, or germi- 
nate, it is first plamted; or, at least, placed in contact 
with warm, moist soil. Concerning the proper depth 
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above; or of the Oak, as displayed in figures 1, 2, 8, 
4; or the Pea, or Squash, and other Dicotyledons; and 
the chief difference observed among them will be in 
the disposal of the cotyledons. In general, these arise 
with the ascending axis, as in Maple and Bean, and 
act as the first pair of leaves. But sometimes, when 
they are very thick, as in Pea, Buckeye, and Oak, they 
never escape the seed-coats, but remain and perish at 
the collum (§ 199), neither ascending nor descending. 





Germination af the Mapla—225, Bamare ; section showing the folded cotyledons at, 226-230, Pro- 
gressive stages. 

198. The germination of MONOCOTYLEDONS, as seen 
in Indian Corn, Wheat, and Tulip, is in this wise. The 
cotyledon is not disengaged from the seed, but remains 
stationary with it. The radicle (r) protrudes slightly, 
and one or more’ rootlets (s) break out from it and 
descend. The plumule (c) shoots at first parallel with 
the cotyledon along the face of the seed, but soon 
ascends, pushing out leaf from within leaf. 

194. The conditions requisite for germination are 
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the primary, simple radicle, in growing, extends itself 
downward in a main body more or less branched, 
continuous with the stem, and forms the permanent 
root of the plant. Such is the case with the Maple, 
Mustard, Beet, and most of the Dicotyledonous Plants 
(§ 188). 

201. Secondly, the Dirrusz development is that 
where the primary radicle proves abortive, never 
developing into an axial root; but, growing lat- 
erally only, it sends out little shoots from its sides, 
which grow into long, slender roots, nearly equal 
in value, none of them continuous with the stem. 
Of this nature are the roots of all the Grasses, 
the Lilies, and the Monocotyledons generally, and of 
the Cryptogamia. Plants raised from layers, cuttings, 
tubers, and slips are necessarily destitute of the axial 
root. 

202. The various forms of the root are naturally 
and conveniently referred to these two modes of devel- 
opment. The principal axial forms are the ramous, 
fusiform, napiform, and conical. To all these forms 
the general name tap-root is applied. The ramous is 
the woody tap-root of most trees and shrubs, where 
the main root branches extensively, and is finally dis- 
solved and lost in multiplied ramifications. 

208. Tuberous tap-roots.—In herbaceous plants 
the tap-root often becomes thick and fleshy, with com- 
paratively few branches. This tendency is peculiarly 
marked in biennials (§ 41), where the root serves as a 
reservoir of the superabundant food which the plant 
accumulates during its first year’s growth, and keeps 
in store against the exhausting process of fruit-bearing 
in its second year. Such is the Fusiform (spindle- 
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root no such provision is made, and the branches have 
@ less definite arrangement. Now the growth of the 
stem consists in the development of the internodes. 
In the bud, the nodes are closely crowded together, 
with no perceptible internodes ; thus bringing the rudi- 
mentary leaves in close contact with each other. But 
in the stem, which is afterward evolved from that bud, 
we see full-grown leaves separated by considerable 
spaces. That is, while leaves are developed from the 
rudiments, internodes are pushed out from the grow- 
ing point. 

221. There are, however, many species of plants, 
especially of herbs, in which the axis of the primary 
bud does not develop into internodes at all, or but par- 
tially in various degrees. See the axis of Trillium, 
Onion, and Bloodroot. Such stems seldom appear 
above-ground. They are subterranean. This fact 
makes a wide difference in the forms of stems, and nat- 
urally separates them into two great divisions —viz., 
the Leaf-bearing Stems and the Scale-bearing Stems. 


22 ge 


CHAPTER XVI. 
FORMS OF THE LEAF-BEARING STEMS. 


C 999, The leaf-bearing stems are those forms which, 
with internodes fully developed, rise into the air 
crowned with leaves. The principal forms are the 
caulis, culm, trunk, caudex, and vine. They are either 
herbaceous or woody. Herbaceous stems bear fruit but 
one season and then perish, at least down to the root, 
scarcely becoming woody; as seen in Mustard, Radish, 
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CHAPTER XVII. 
FORMS OF SCALE-BEARING STEMS, 


280. The Scale-bearing stems are those forms 
which, with internodes partially or not at all developed, 
and generally clothed with scales for leaves, scarcely 
emerge from the soil. They are the creeper and rhi- 
zoma (developed), the crown, tuber, corm, and bulb 
(undeveloped). Their forms are singular, often dis- 
torted in consequence of their underground growth and 
the unequal development of the internodes. They 
commonly belong to perennial herbs, and the principal 
forms are described as follows; but intermediate con- 
necting forms are very numerous, and often perplexing. 





251, Creeper of “Nimble Will ” or Witch-grass ; a, Bud; bb, bases of culms. 


281. THe crEEPER is either subaerial or subterra- 
nean. In the former case, it is prostrate, running and 
rooting at every joint, and hardly distinguishable other- 
wise from leafy stems; as the Twin-flower, the Par- 
tridge-berry. In the latter case, it is more commonly 
clothed with scales, often branching extensively, root- 
ing at the nodes, exceedingly tenacious of life, extend- 
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234, The growth of the rhisome is instructive, marking ite peouliar character. 
Rach joint marks the growth of # year. In Spring, the terminal bud unfolds 
into leaves and flowers, to perish In Autumn—s pew bed to open the follow 
tng Spring, and a new internode, with its roots, to abide several years. The 
number of joints indicates, not the age of the plant, but the destined age of 
cach internode. Thus if thery are three joints, we infer that they are trien- 
nial, perishing after the third season, while the plant still grows on. 


‘985. Tar reamonse ROOT, or ROOoT-STOCK, is short, 
erect, ending abruptly below, as if bitten square off 
(pramorsus). This is mostly owing to the death of 
the earlier and lower internodes in succession, as in 
the horizontal rhizome. The root of Scabious and the 
rhizomes of Viola pedata and Benjamin-root are ex- 


Tider se hey gromm—O0, The conmnom Mvinie (Solarvun, 361, Artiehotce (Iteilansiin), 2 weet 
Potato (Couvel yu 


286. Crown or tHE Roor designates a short stem 
with condensed internodes, remaining upon some per- 
ennial roots, at or beneath the surface-soil, after the 
leaves and annual stems have perished. 

2837. Tue rvsEr is an annual thickened portion of 
a subterranean stem or branch, provided with latent 
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259. The principle of budding.— Each leaf-bud 
may be regarded as a dis- 
tinct individual, capable 2m 
of vegetating either in its ES 
native position, or when Cm ISG 
removed to another, as is 
extensively practiced in 28 Vermstamot 
the important operation y 
of budding. 

260. Bulblets.—In the Tiger-lily, 
also in Cicuta bulbifera, and Aspidium 
bulbiferum, the axillary buds sponta- ™™ Stories the proce 
neously detach themselves, fall to the 
ground, and become new plants. These remarkable 
little bodies are called bulblets. * 











CHAPTER XIX. 
PHYLLOTAXY, OR LEAF-ARRANGEMENT. 


261. As the position of the leaf upon the stem 
marks the position of the axillary bud, it follows that 
the order of the leaf-arrangement will be the order of 
the branches also. Phyllotaxis, or leaf-arrangement 
(from $vAAov, leaf, tdéic, order), depends chiefly on the 
mode of origin of the leaves at the apex of growth, 
and on the subsequent elongation and twisting of the 
axis on which they grow. 

262. In regard to position, leaves are radical when 
they grow out of the stem at or beneath the surface 
of the ground, so as to appear to grow from the roots; 
cauline, when they grow from the stem; and ramal 
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—the alternate, including all cases with one leaf at 
each node; the opposite, including cases with two or 
more leaves at each node. 

268. The character of the alternate type of leaf- 
arrangement is sometimes represented by a spiral, 
which was at one time supposed to be invariable. 
This generating spiral, as it was called, is illustrated 
by Figures 295-300. Take a straight leafy shoot or 
stem of the Elm or Flax, or any other plant with seem- 
ingly scattered leaves, and beginning with the lowest 
leaf, pass a thread to the next above, thence to the 
next in the same direction, and so on by all the 
leaves to the top; the thread will form a regular 
spiral. 

264. The Elm cycle.—In the strictly alternate 
arrangement (Elm, Linden, Grasses) the spiral thread 
makes one complete circuit and commences a new one 
at the third leaf. The third leaf stands over the first, 
the fourth over the second, and so on, forming two 
vertical rows of leaves. Here (calling each complete 
circuit a cycle) we observe, first, that this cycle is 
composed of two leaves; second, that the angular 
distance between its leaves is 4 a circle (180°); 
third, if we express this cycle mathematically by }, 
the numerator (1) will denote the turns or revolu- 
tions, the denominator (2) its leaves, and the frac- 
tion itself the angular distance between the leaves 
(¢ of 860°). 

265. The Alder cycle.—In the Alder, Birch, Sedges, 
etc., the cycle is not complete until the fourth leaf is 
reached. The fourth leaf stands over the first, the 
fifth over the second, etc., forming three vertical rows. 
Here call the cycle 4; 1 denotes the turns, 8 the 
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two fifths of a circle, or 144°. It also shows that in 
following the spiral from any particular leaf te one 
directly above it, you must go round the stem twice 
and pass to the fifth leaf above, and that there are 
five orthostichies or vertical rows of leaves (Fig. 297). 





200, Phyllotaxy of the cone (cycle 4) of Pinus serotina, The scales are numbered (1, 2, 2, etc.) in 
order as they occur in the formative cycle, Between | and 22 are 8 turns and Zi scales, otc. 300, 
‘Cherry cycle (f) as viewed from above, forming necessarily that kind of metivation called quincuncial. 

270. It is now known that the angle of divergence 
varies in different regions of the same shoot; and 
that frequently a shoot beginning with a simple ar- 
rangement, afterward passes on to a more compli- 
cated pattern. 





CHAPTER XX. 
MORPHOLOGY OF THE LEAF. 


271. The leaf constitutes the verdure of plants, and 
is by far the most conspicuous and beautiful object in 
the scenery of nature. It is also of the highest im- 
portance in the vegetable economy, being the organ 
of digestion and respiration. It is characterized by a 














112 STRUCTURAL BOTANY. (95, 98. 





Beech, Chestnut. In the Radiate-veined (palmi-veined) 
leaf, the venation consists of several veins of nearly 
equal size radiating from the base toward the circum- 
ference, each with its own system of veinlets. Ex., 
Maple, Crowfoot. Lastly, the Tripliveined seems to 
be a form intermediate between the two former, where 
the lowest pair of veinlets are conspicuously stronger 
than the others, and extend with the midvein toward 
the summit (see Fig. 319). 

286. In parallel-veined venation the veins are either 
straight, as in the linear leaf of the Grasses; curved, 
as in the oval leaf of the Orchis; or transverse, from 
a midvein, as in the Canna, Calla, etc. 





CHAPTER XXI. 
MORPHOLOGY OF THE LEAF—CONTINUED. 


287. That infinite variety of beautiful and graceful 
forms for which the leaf is distinguished becomes 
intelligible to the student only when viewed in con- 
nection with its venation. Since it is through the 
veins alone that nutriment is conveyed for the devel- 
opment and extension of the parenchyma, it follows 
that there will be the greatest extension of outline 
where the veins are largest and most numerous. Con- 
sequently the form of the leaf will depend upon the 
direction of the veins and the vigor of their action in 
developing the intervening tissue. In accordance with 
this theory, leaf-forms will be classed in respect to 
their venation. 

288. Feather-veined leaves.—Of these, the follow- 
ing forms depend upon the length of the veinlets in 
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291. Again: if the lowest pair of veinlets are length- 
ened and more or less recurved, the leaf will be vari- 


RNY Pe 


7 uA ws B\ aN 
20-890, Diagrams of plnnate-veined leaf forms. 

ously modified in respect to its base, becom- 

ing (384) cordate, or heart-shaped, an ovate 

outline with a sinus or re-entering angle at < 

base; (881) auriculate, with ear-shaped lobes /* 

at base; (887) sagittate, arrow-shaped, with the lobes 

pointed, and directed backward ; (332) hastate, halbert- 

shaped, the lobes directed outward. 





Forme of lasses. —290, Silene Virginica, S81, Magnolia Praverl. $96, Arabis dentate. 387, Polygooum 
eagittatum. $92, Hopatica acutiloba. $93, Asarum Virginicum. SM, Hydrocotyle Americana, $38, H, 
‘umbellata, 


292. Pinnatifid forms.—The following pinnate- 
veined forms, approaching the compound leaf, depend 
less upon the proportion of the veinlets than upon the 
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elliptical, or sven orbicular forms; and if the lower 
curve downward, the cordate, sagittate, etc. Palmate 
forms there also are, splendidly developed in the Pal- 
metto and other Palms, whose large leaves are appro- 
priately called flabelliform (fan-shaped). 

299. The leaves of the Pine and the Fir tribe (Coni- 
feree) generally are parallel-veined also, and remark- 
able for their contracted forms, in which there is no 
distinction of petiole or blade. Such are the Acerose 
(needle-shaped) leaves of the Pine, the Subulate (awl- 
shaped) and scale-form leaves of the Cedars, etc. | 


ty 
iM 





CHAPTER XXII. 
THE COMPOUND LEAF, ETC. 


800. If we conceive of a simple leaf becoming a 
compound one, on the principle of “deficiency of tissue 
between the veins,” it will be evident that the same 
forms of venation are represented by the branching 
petioles of the latter as by the veins of the former. 
The number and arrangement of the parts will there- 
fore in like manner correspond with the mode of 
venation. 

801. The divisions of 8 compound leaf are called 
leafiets; and the same distinction of outline, margin, 
etc., occur in them as in simple leaves. The petiolules 
of the leaflets may or may not be articulated to the 
main petiole, or rachis, as it is called. 

802. Pinnately compound.— From the pinnate-veined 
arrangement we may have the pinnate leaf, where the 
petiole (midvein) bears a row of leaflets on each side, 
either sessile or petiolulate, generally equal in number 
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such a coat may also be lanuginose, woolly; tomen- 
tose, matted like felt; or floccose, in soft, fleecy tufts, 

818. Thinly scattered hairs render the surface hir 
sute when they are long; pilose when short and soft; 
hispid when short and stiff. The surface will be setose 
when beset with bristly hairs called sete ; and spinose 
when beset with spines, as in the Thistle and Horse- 
nettle. Leaves may also be armed with stinging hairs 
which are sharp and tubular, containing a poisonous 
fluid, as in Nettles and Jatropha stimulans (508). 

314. A pruinose surface is covered with a bluish- 
white waxy powder, called bloom, as in the Cabbage; 
and a punctate leaf is dotted with colored points or 
pellucid glands. 

815. In texture leaves may be membranous, or 
coriaceous (leathery), or succulent (fleshy), or scarious 
(dry), rugose (wrinkled), etc, which terms need only 
to be mentioned. 


816, Double terms.—The modifications of leaves are almost endless. 
‘Many other terms are defined in the glossary, yet it will often be found neces- 
sary in the exact description of a plant to combine two or more of the terms 
defined in order to express some intermediate figure or quality; thus ovate 
lanceolate, signifying a form between ovate and lanceolate, eto. 

817, The Latin preposition sub (under) prefixed to a descriptive term 
denotes the quality which the term expresses, in a lower degree, a8 subsessile, 
nearly sessile, subserrate, somewhat serrate. 
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CHAPTER XXIII. ‘ 
TRANSFORMATIONS OF THE LEAF. = 

818. Hitherto we have considered the leaf as foli- 

age merely —constituted the fit organ of aeration by 

its large expansion of surface. This is indeed the 

chief, but not the only aspect in which it is to be 

viewed. The leaf 1s a typical form; that is, a type, or 
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329. By a more gentle transformation, leaves pass 
into Bracts, which are those smaller, reduced leaf- 
forms situated near and among the flowers. So grad- 
ual is the transition from leaves to bracts—in the 
Peony, e.g.— that no absolute limits can be assigned. 
Equally gradual is the transition from bracts to sepals 
of the flower—affording a beautiful illustration of the 
doctrine cf metamorphosis (§ 880, etc.). Bracts will 
be further considered under the head of Inflorescence. 





CHAPTER XXIV. 
METAMORPHOSIS OF THE FLOWER. 


880. It has already been announced (§ 37) that a 
flower is a metamorphosed, that is, a transformed 
branch. No new principle or element was devised to 
meet this new necessity in the life of the plant, viz., 
the perpetuation of its kind; but the leaf, that same 
protean form which we have already detected in 
shapes so numerous and diverse, THE LEAF, is yet once 
more in nature’s hand molded into a series of forms 
of superior elegance, touched with colors more brilliant, 
and adapted to a higher sphere as the organs of repro- 
duction. 

381. Proofs of this doctrine appear on every hand, 
both in the natural and in the artificial development 
of plants. We mention a few instances. The thought- 
ful student will observe many more. 

832. In most flowers, as in the Poppy, very little 
evidence of the metamorphosis appears, simply because 
it has been so complete. Its sepals, petals, stamens, 
and pistilsa—how unlike! Can these be of one and the 
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886. Separately considered, we find each organ 
here folded in ways similar to those of the leaf-bud; 
that is, the sepal or the petal may be convolute, invo- 
lute, revolute, etc., terms already defined. Collectively 
considered, the sestivation of the flower occurs in four 
general modes with their variations—the valvate, the 
contorted, imbricate, and plicate. 

837. In valvate zstivation the pieces meet by their 
margins without any overlapping; as in the sepals of 
the Mallow, petals of Hydrangea, valves of a capsule. 

4 





418-425, Modes of wativation, 42, Petals of the Wall-flower. 


The following varieties of the valvate occur: Indupli- 
cate, where each piece is involute—z.e., has its two 
margins bent or rolled inward, as in Clematis; or redu- 
plicate, when each piece is revolute—having its mar- 
gins bent or rolled outward, as in the sepals of Althea. 

888. Contorted zstivation is where each piece over- 
laps its neighbor, all in the same direction, appearing 
as if twisted together, as in Phlox, Flax, Oleander (421). 

839. Imbricated zstivation (imbrez, a tile) is a term 
restricted to those modes in which one or more of the 
petals or sepals is wholly outside, overlapping two 
others by both its margins. This kind of sstivation 
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CHAPTER XXV. 
INFLORESCENCE. 


841. Inflorescence is a term denoting the arrange- 
ment of the flowers and their position upon the plant. 


All the buds of a plant aro supposed to be originally of ono and the same 
nature, looking to the production of vegetative organs only. But at a certain 
period, a portion of the buds of the living plant, by an unerring instinct little 
understood, are converted from their ordinary intention into Aowerduds, as 
stated and illustrated in the foregoing Chapter. The flower-bud is incapable 
of extension. While the leaf-bud may unfold leaf after Ieaf, and node after 
node, to an indefinite extent, the flower-bud blooms, dies, and arrests forever 
the extension of the axis which bore it. 

842. In position and arrangement, flower-buds can 
not differ from leaf-buds, and both are settled by the 
same unerring law which determines the arrangement 
of the leaves. Accordingly, the flower-bud is always 
found either terminal or azillary. In either case, a 
single bud may develop either a compound inflores- 
cence, consisting of several flowers with their stalks 
and bracts, or a solitary inflorescence, consisting of a 
single flower. 

848. The Peduncle is the flower-stalk. It bears no 
leaves, or at least only such as are reduced in size and 
changed in form, called bracts, If the peduncle is 
wanting, the flower is said to be sessile. The simple 
peduncle bears a single flower; but if the peduncle be 
divided into branches, it bears several flowers, and the 
final divisions, bearing each a single flower, are called 
pedicels, The main stem or axis of a compound 
peduncle is called the rachis. 

844. The Scape is a flower-stalk which springs 
from a subterranean stem, in such plants as are called 
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and nearly sessil 5 a8 in Sweet-William (Dian- 







6. Glomerule, an axillary tufted cluster, with a 
centrifugal evolution, frequent in the Labiate, etc. 
When such occur in the axils of opposite leaves and 
meet around the stem, each pair constitutes a verticil- 
laster or verticil, as in Catmint, Hoarhound. 


eit 
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367. The above diagrams show the mutual relations of the several forms 
of centripetal inflorescence —how they are graduated from the spike (457) to 
the head (464), ‘Thus the spike (457) + the pedicels = raceme (468); the raceme 
with the lower pedicels lengthened = corymb (459); the corymb — the rachis = 
umbel (460); the umbel — pedicels = head (464), otc. 

or the phenomena of Flowering, Coloring, the Floral Calendar, the 
Mloral Clock, see the Claas Book of Botany, pp. 75-77.) 
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sues composed of the cells, vessels, and ducts which 


have already been described. 


416. The bark at the end of the first year’s growth 
is made up of three layers; the one next the wood, 


called bast, is composed of pa- 
renchyma, sieve vessels, and li- 
ber-cells; on account of the pre- 
dominance of the bast ducts in 
this layer, it has been called the 
bast region (Bigs. 508, 616). 
The liber-cells are long, strong 
fibers, and in some plants are 
very tenacious and flexible, form- 
ing the material in Hemp, Flaz, 
and other textile substances util- 
ized in manufacture of cordage 
and fabrics. 

Next to the bast is the green 
cellular layer, called phellogen, 
because by its dividing, it pro- 
duces outside of it cork, which 
increases by the addition of new 
material to the inner surface. 
The cork is usually of a brown 
or ashy color, sometimes white 
or striped; in old trees it is 
eracked and broken by the 
growth of the wood, and falls 
off in scales or strips, as in the 
shag-bark Hickory; in the Paper 


a0 

Sit, 1s 4 rhotneranh foe satura st 
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Birch it peels off in sheets resembling paper. Upon 
some trees it develops into thick porous layers, and 
upon the Cork Oak furnishes the cork of commerce, 
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and at night especially oxygen is consumed and car 
bon dioxide is set free. This fact has led to the in- 
ference that 

Potted plants in a living room render the air unfit 
to breathe; but carefully conducted experiments have 
shown that one hundred ordinary stove plants would 
not injure the air of a moderate sized sitting or living 
room to an extent that could be in any way injurious. 

429. Metabolism is the name applied to the process 
which goes on in the structure of living plants that 
alters one kind of material of plant growth into an- 
other; an example of which is the change of starch 
into cellulose. 

430. Assimilation is the process of taking into the 
plant's structure surrounding substances and convert- 
ing them into materials for plant growth, and consists 
mainly in changing inorganic substances into vegetable 
structure. The bulk of all woody plants is largely com- 
posed of carbon, hence assimilation in such plants con- 
sists mainly in disintegrating carbon dioxide, and ap- 
propriating the carbon. Assimilation is carried on in 
the cells of the green tissue and in sunlight. 

Some of the substances suspended in the watery- 
fluids of plants and the constituents of water itself are 
used directly by the protoplasm in the preparation of 
food; carbon dioxide, however, must first be decom- 
posed, in which process its oxygen is set free, and the 
carbon enters into the ligneous structure, or both oxy- 
gen and carbon enter into new combinations which the 
protoplasm can use. For example, water and carbon 
dioxide contain all the materials found in starch. 
These compounds having been separated into their 
constituents, the elements reunite in quantities that 
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How the elaborated sap passes back and even 
downward through the cells and vessels that are at 
the same time employed conveying the crude watery 
fluids up from the root is not understood. We are not 
acquainted with any physical or chemical force which 
causes the crude sap to creep through the cells and 
ducts of the trunks and branches of great trees, hun- 
dreds of feet in height; nor is the transfusion of the 
prepared fluids and cell materials to every part of the 
plant’s structure where food is required less difficult 
to explain. 

In fact, observation and experiment have thus far 
failed to account for these mysterious movements. 





CHAPTER VI. 
FERTILIZATION. ~ 


488. The higher plants produce seeds, each of 
which contains an embryo of a new plant. The seed 
has already been defined as the ripened ovule or as 
the fertilized and mature ovule. The fertilization of 
the ovule is accomplished by the mingling of the 
protoplasm.of the pollen cell with the protoplasm of 
the ovule, which is brought about in the following 
manner : 

484, Process of Fertilization.—The ripened anther 
opens and discharges its pollen grains, some of which, 
by the action of the wind or the aid of insects, reach 
the stigma; when one has secured a lodgment, influ- 
enced by the moist surface of the stigma, it germi- 
nates, sends down through the tube of the style a 
tube as the radicle of the seed penetrates the earth 
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structure, number, or arrangement of the floral organs. 
In the few flowers which never open,—the Cleisto- 
gamous, such as the late apetalous flowers of the Blue 
Violet, and also probably those of Gentiana Andrewsii, 
only self-fertilization is possible. But in the multitude 
of open flowers with both stamens and pistils exposed, 
as in the Lily, Rose, Morning Glory, either self or croas 
fertilization is possible unless determined by some 
other special circumstance. The stigma may receive -. 
pollen directly from its own stamens, or indirectly - 
from other flowers near or remote, through the agency 
of winged insects, humming-birds, or of the wind. 
Again there are flowers in which the organs are so 
situated that self-fertilization is very difficult, or even 
impossible. Of this class are the Asclepiads and 
Orchids, whose pollen, cohering in masses (pollinia), is 
inclosed in cavities, and only dragged forth by insects 
to be carried to other flowers. So in Iris, where the 
extrorse anthers and petaloid stigmas are averted from 
each other, the former beneath, and shedding its pollen 
downward. 

445. Dichogamous Plants.—In some species the 
stamens and pistils are not cotemporary in the same 
plant, but the stamens of one plant mature at the 
same time with the pistils of another plant, and vice 
versa, This necessitates cross-fertilization, and the 
agency of the wind or of insects. We have examples 
in the Grasses, the common Plantain, in Scrophularia, 
ete, 

446. Dimorphous Plants are such as the Mints 
(Mentha), the Yellow Jessamine (Gelsemium), Hous- 
tonia cwrulea, etc. In these the flowers assume two 
forms, with the stamens and pistils cotemporary in 
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both. In some the stamens are exserted and pistil 
included, while in others the stamens are included and 
style exserted. This arrangement also favors cross- 
fertilization through insect agency. 

447. The service thus performed by insects in be- 
half of vegetation is very important. Numerous spe- 
cies are wholly dependent on bees, moths, flies, for the 
dissemination of their pollen, and consequently for 
their very existence. Many other species, although 
capable of self-fertilization, are still greatly benefited 
by the intercrossings of pollen which the visits of 
insects occasion. Of course the bees have no idea of 
these benefactions. They visit the flowers solely for 
their own good. The nectar which they seek is always 
80 situated as to oblige them to disturb the pollen or 
pollinia as they pass and repass, get besprinkled with 
it, and so encounter the stigmas from flower to flower. 

448. It would seem important that the bee or moth 
should confine its visits during any one excursion to 
plants of the same species. And this it often does, as 
shown by observation, avoiding the mingling of its 
nectars as well as the confusion of its pollens) In 
accomplishing this, the insect may be led by habit, 
becoming accustomed, for the hour, to one form of 
nectary ; or it may be drawn by uniform odor of the 
flowers, or by their gay and special colors. For we 
observe that the flowers of grasscs and of forest trees 
whose pollen is wafted by the wind, requiring no aid 
from insects, are destitute both of bright colors and of 
fragrance, and of honey. 

449. From these observations and many others of 
similar import, it is inferred that Nature insists on the 
fertilization of the stigma in every plant by all means, 
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at least when growing in its native home; also, that 
of the two general modes, se/f, or cross, she greatly 
prefers the latter. 

450. What are the reasons for this preference? 
The solution of this inquiry has engaged the attention 
of many skillful investigators, until it seems to be 
proved that the offspring of cross-fertilization are as a 
tule decidedly superior in size, vigor, and variety, 


PART THIRD. 


SYSTEMATIC BOTANY. 


—_+-+—. 


CHAPTER I. 
GENERAL PRINCIPLES OF CLASSIFICATION. 


451. Systematic Botany has for its object the ar- 
rangement of Plants into Groups and Families accord- 
ing to their characters, for the purpose of facilitating 
the study of their names, affinities, habits, history, 
properties, and uses. In this department the prin- 
ciples of Organic and Physiological Botany are applied 
and brought into practical use. 

452. But there is another and higher import in the 
study of Systematic Botany. It shows us Plants as 
related to each other and constituting one magnificent 
system. It reveals the Almighty Creator at once em- 
ployed in the minutest details and upon the boundless 
whole; equally attentive to the perfection of the indi- 
vidual in itself, and to the completeness of the System 
of which that individual forms a necessary part. 

453, The necessity for such an arrangement of the Species will appear 
when we consider their immense number. They meet us in ever-varying 
forms at every step, clothing the hill, mountains, valleys, and plains. They 
spring up in hedges and by the way-side. They border the streams and lakes, 
and sprinkle over their surface. ‘They stand assembled in forests, and cover 


with verdure even the depths of the Ocean. Not less than 150,000 kinds are 
already distinguished, and the catalogue is still growing. 








186 SYSTEMATIC BOTANY. 


families. It seizes upon every character wherein plants 
agree or disagree, and forms its associations only upon 
the principle of natural affinity. Hence, each member 
of any natural group resembles the other members; 
and a fair description of one will serve, to a certain 
extent, for all the rest. 

464. The species and genera are formed on this 
principle of classification, as above stated, and are 
truly natural associations. Individuals altogether simi- 
lar—cast, as it were, in the same mold—constitute a 
species. : Species agreeing in nearly all respects, and 
differing but in few, constitute a genus, Thence the 
genera, associated by their remaining affinities in 
groups of few or many, by this same method are 
organized into Natural Orders and other departments 
of the System. 


CHAPTER II. 
NATURAL SYSTEM. 


465. Botanists during the last two hundred years 
have labored to group and arrange the individuals of 
the vegetable kingdom so that the natural characters 
of each group shall be most like those of the next 
preceding group. 

466. In 1694, Tournefort, a French physician and 
botanist, published a method of arrangement in which 
he defined and established the term genus as we now 
understand it. 

467. Early in 1700, John Ray, an Nnglish natu- 
ralist, separated the vegetable kingdom into the fol- 
lowing general groups: 






































198 SYSTEMATIC BOTANY. 


ers perfect.” The second line of this couplet is true of our plant. Next pass 
to (®). The (7.) pupil reads “Anthera 3 or 6," which is true of the plant 
Pass to (¢). (8. “Perlanth glabrous outaide” is true. Next read (@). (9) 
“ anthers 8, opening lengthwise, outward,” is aleo true, and our plant is thus 
traced to the order Inpackz. 

513. To determine the Genus and Species under the Irids, Order 146, is 
the next and the last step. Having carefully compared their specimens with 
the characters ascribed to the Irids, the pupils next apply to the Table of the 
Genera, (10.) “Flowers regular and equilateral,” in the first dilemma, is 
chosen. Read the (*) couplet next. (11.) “Sepals similar to the petals in 
form, size, and position” is true, Next to (a). (12) “Stamens monadelphous, 
Flowers small, blue, Plants grasslike,” describes the plant truly, and it must 
‘be a Sisyrhinchium. They turn to Genus 7, and verify by reading its. char 
acters, Lastly, the brief diagnoses of the two species are compared, and the 
Plant is found to be S, Bermudiana. 

















i 


i 
hi 
i 
: 


d 
4 
fl 


$e 
E 
i 


i 
i 
I 


A 
Er 
; 
i 
I 


GLOSSARY. 
yeast plant, 411. (Fig. 518.) 
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220 ANALYSIS OF THE NATURAL ORDERS. 


@ Fruit borne on the leaves which are often more or lees contracted...Frizoms, 150 
‘{ Leaves numerons, small, mostly spirally tmbricated on the stem. .(2) 
. +++-LYOOPODLACEA, 197 










-Equimraces. 138 















































BO Oupen 8—SARRAVENIACE® 


2.N, odorata 1. tive orbicolar, entire, clett at base to the insertion of the petiole 
fis, very fragrant, open from fax. to $ p.m. upon the water's surfece, white, vary 
Ing to rore-colar; seeds oblong. June—Ang. 

3°, tuberdea Maino, Lvs. reniform-orbicular, cordate-clef, if wide; rhlnome bean 
‘tng tubers, which separnte spontancously ; fle, nearly 
(odin ate; Sodus Bay (Hankenson), and 


6, VICTORIA, Lindl (Name in honor of Queen Vietoria) Onrp 
immersed in the cup-form torus, united. Sep. 4 Pet. oo, gradanted intu 
stamens, a5 in Nymphws. Lys. spiny, floating, strongly veined. 


¥, dota is the only apectos, native of the rivers of Trop, Ass; mirvly caltivated. ‘The 
‘We. are several feet tn diam. Pla, Mice immense Water Lilies. 


Onnmn VII. SARRACENIACEA. Waren Prromes, 


orbs, aqantic, in bogs, with fibrous roots, perennial, and with the leaves 
all radical, urn-shaped, or trumpet-sliaped, and Innge flowers on scape 
Floral encelopes 4—10, imbricated, the outer greenish, sepaloid. Stemena 
@, hypogynous, Cerpels united into a several-cellod capsule, A curious 
family, remarkable for its leaves, which are of that class called ascdia 
(§ 822), holding water, Figs. 392, 398, 394. 


L SARRAOBNIA, Tourn. Prrener Piaxr. (In honor of Dr. Sar. 
raven, of Quebec.) Sep. 5, colored, persistent, subtended by $ bractleta, 
Pet. 5, incurved, deciduous. Stig. 5, united into a Large peltate, peraistent 
membrano, covering the ovary and stamens. Caps. 5-celled, S-yalved. 
Seeds very numerous. 2 Lys all radical, urn-shapo” o¢ trampet-ahaped, 
with a wing on the front side and a hood (the lamina) at top, FL large, 
nodding. 

§ Lamina infiectet over the throat of the tabe 

§ Lamon erect of nearty #0, the throat open. (*) 
* Leaftnde pitchershaped, with # broad wing. 
* Leaf-tabe trampet-ehaped, with a narrow wing. 

(8, patttacina Mx. Lys, short, reclined, with a bread semiovate wing) Ms, deep 
purple. Boge, Fla. Ga. Ia, 1f Tube nearly closed. ‘The leaf resembles & parrot in 
form, hence the mpecifie name. March. 

28. vartolaris Mx. Lin. elongated, auberect, mottled with white om the tack; fs, 
yellow. Boge, 8. Car. to Fis Lvs, 13-117, scape shorter, 

NS, purpirrea L. Sidenuidie Flower. Lvs, thort, recumbent, inflated most near 
tho middie; lamina brosd-cordate. Bogs: common. Scape 14—BY, each beanng 
\wrge handeome deep-purple flower, in June. 

& heterophglia Tort, Fils, greeniah yellow. No purple veins in the iva, Ma 

¥. alata, Pls, large, yetlow, Lvs. slender, erect, wing but 6 broad. La. 1-2, 
£5, Gromdvit Wood. ‘Trumpet ea/. Lvs tall, ereet, tabs gradually enlarger to the 
open throat, wing narrowly near, lamina roundish, contracted at base. Swaunpy 

Pline-weods, 8, States, 2A Pla, very Innge, 407 broad. 

& ava, Foliage yellowled green, fis, yellow. Plant large. 

A reba, Folinge with purple veins, Ox rod-purple, Mant eraser, 

4 Drummdndté, Lva, mottled above, with purple vel and white daphanoae 
tntersticns, Plant vory large, Fla 



























































































































































































































































Oxvrn 15—SAXIFRAGACER. 


@ Calyx entirely thee from the ovary (Infertor)...2s+ee« 
@ Calyx adherent to the boxe of the ovary (half superior. 
Exotic species, 


18 01 tifdlia L. Lvs. opposite, obovate, carinate, obtuse, punctate, perviat 
solltary ; cal. freo; pet. lange, oboreatn, Sveined, longer than the slsevens, 
Rocky clitt, Willoughby Lake, ¥i. June. 

2B. alzoides L. Cerpltour, loaty; Ive. tuear-oblong, thick, fat; sep. ovate, allghtly 
adherent ; pet, oblong, yellow, longer than the sepals: espeuies as long a the style 
‘With No. 1, and N. W. June. 

9B, rivulari L. St, weak, ascending, $5-dowered ; radical fra. petiolate, renlform, 
‘exenstely lobed, oxnlino lanceolate, eabentire ; oth lobes broadovate, neurly as lone 
‘as the white, ovate petals. White Mts. and N. 

48. trfcuspidita Rotx. St. thick, ercet; Jower Ive, crowded, oblong, S-carpliate ; 
8. few, largo, somewhat corymbed; wep. thick, orate, shorter than the obtong-obo- 
‘vate, yollow, dotted petals, Lake shores, Gxn, aud N. 

5B, loucunthem{fOlia Mx. Viecid.pabescent ; tvs. radical, spatuiate, cut-tentate, 
‘tupering to a petiole; scape diffurely pantculate ; calyx free, raflexed; pet, whoqunl, 
white, 3 of thom spotted. Mts, 8. 18% 

@S, erdan Ph. Viscid-pabescent; Iva radical, thin, oblongtancoolate, mente, with 
‘erone teeth ; panicle oblong, loese, with lealy brnets; eal, free, with reflaxed, obtune 
tapale na long ns the equal, obture white potala, Mua, Pa to Car. 4/. 

7.8. Carcyiima Gr. Lvs. round-orato to deltold, coarsely dentate, abrept at base; 
panicle diifuse; pet. equal, ovate or oblong, white, dotted, twice longer than the 
recurred tepals, Mis, 8. (and 8. Carotiniana Gray), 

8 8, mimdon Jrcq. Lvs. epatulate, obtuse, tortered with white carilinginows tecth, 

4 marginal row of Impressed dote ; ower pantealate ; 
white, Rocky shores, N, Ver, to Mich.and N, 53%, duly. 

9S. Virginiénsis Mx, Karly Sexifroge. Live, epatulate obovate, crenately toothed, 
sborter thaa the broad petiole: ecape nearly leafless, paniculately beached ; petalr 
white, oblong, mach exceeding the eslys. Rocks, common. 42. April, May. 

10S. Pennaylvanica 1, Lvs, oblong-lanceolate, rather aenla, tapering at base, 
denticulnte; eeape forming » diffuse panicle; fis. pedicellate; pot. greenish, linear 
Uanceotate, bat Httle longer than the eal Wet meadows, N. Eng. to 0. 120. May, Jo. 

11 8. sansccrrdes. With creeping runnory; leaves roundish ; pet. white, # loner than 
tho other 3; scapes naked; plant hairy. China. Pretty for baskets, 

12S, cmassider. No runners: Ive. thick, oval; sc naked; is. pk. Stberla, Im. JL 


5. ASTILBE, Don. ¢ ¥ 9 Calyx obconic, with 4 or 5 erect segmenia. 
Pet. 4 or 5, apatulate, St. Sor 10, exaerted. Ov. 2-celled, Carpols in fr 
separating and dehiscing lengthwise inside. Seeds 14 tn each cell. 2f 
Coarse, weed-like plants. Leaves bi- or tri-ternate. Fis. small, yellowish, 
white, in spicate rac. forming « compound panicle (like Spirea Arnncns), 


A. decandra Don, St, tall, angular; ite, eabcorlate, Incinwly lobed, mucronate-aer 
rato; tterila flowere mostly apatetous ; sta. 30 Mia, South, 4—8f June Auguek, 


6. BOYEINIA, Nutt. Culyx turbinate, adherent, S-clef. Pet. 6, deci 
duous. Sta. 5. Oy. 2celled, 2-beaked. Capsule invested with the calyx, 
dehiscent between the beaks. 1% Lys. alternate, petiolate, palmate Fis 
cymous, white, 

B. mconttiflia Nou, Ht, visco-glandular; Iva, smoothiah, deeply 6-Tlobed (ike 
thowe of Aca Seum) ; cyme Gatigiate, the fs. secund, Mts, & 1-2 Joely. 


9. SULLIVANTIA, T&G, Cslyx adherent to the base of the ovary 














Oupxn 46—CRASSULACES. 


bursting lengthwise, Fruit distinct follicles or a capsule, many- 
Figs. 8, 9, 468. 


1. TILLABA, Mx. Promy-wuep. Calyx of 9 or 4 sepals united wt Jeo. 
Potals 8 or 4, equal, Sta, 3or4, Capa 3 or 4, distinct, follicular, opening 
by the inner surface, 2- or many-seoded. . Very small Lys. opposite, 


rn Cre xX Nutt, St.ascending or erect, rooting at bas; Iva. coonate at base, tinear 
their parts In #9; pet. greeetsh ; 


oblong, fleshy ; Sowers axillary, solitary, endecesilo, 
carpele $-10-seeded. @ Muddy banks, Ct. to Md. 1-2 
2. SEDUM, L. Srown-cnor. Sep. 4 or 5, united at base. Pet. 4 or 


5, distinct, spreading, Sta, 8—10, Carp. 4—5, distinct, many-sooded, with 
gn entire scale at the base of cach, 2 Lys fleshy. Inflorescence cymous 


- “paper racemes or epikms, or axillary, kee bn ecard Nos, 4 


1S. termatum Mx. Leaver ecattored, fat, obovate, the lower monly in whorls of 8 
the upper spatiilato ; spiles 8, rarely 2—4, radinting, recand : cantral Dower parted, 
hig Feet departed, white. Damp woods 3-8. May, June. 

2S. NEw Gr. Stem weak, branched, $7 ; leaves alternate, imbricated, amall, obo 
‘vato-spatniate ( petals lance-linear, white, “Mee ‘Va, (Porter), and 8, June, July. 

8S, pulehéliam Ms. Leaves near, alternate, crowed; epies radiating, dense 
flowered, seeazd, central flower 6., the others ¢parted, rose-parple. Rocks, Va 10 
Tex, 418. May—Joly. Very pretty in gardens. 

45. mere L. Snpllvh Moss. Procambent, diffuse ; leaves very emall, Geehy, erowied, 
alternate, approssed ; eyme leafy, somewhat trifd: Ms. yellow. Gardens. JL § Bur, 

3S. Heh ‘DO, Stems clustered, erect, 527; loaves mostly neatlored, Oboraie, 
with sever) angular teeth or entire, crowded ; flowers parted, in ® weaall eyme ab 
top, yellowinh, disetows. Rocks, Penn. (Pref. Porter), Me., and Cau. 

OS. telep! ides Mx. Ascending, tall; Iv roand-oval to lanceoral, narrowed fe 
‘the bace, subdentate, alternate; pot. acuminate, pink, Itocks, Md,, and 8, Brena tf 
leaves 1-2. Flowers numerous, In a terminal branching eyme. Juue, 

7S, Toliphiam L. Lice-forever, Clustered, erect, very loaly : lve ot weg-ovate, ob 
tea, dent-torrate; coryinb dense, leafy, blac-purple. Waste grounda te. Steme 1-86 
round, simple, with » compact pale-purple cyme at top. Augnst § Rarope, 

6 G, Sexpéion. Lré, opposite, or im J, roundish, glaacous, sevelle; cymes dense, Jenly 








120 Onpen 48—HOLORAGES, 


Orpen XLVI HAMAMELACES, Wrrom Hazeuwonta 


Bbrubs or trees with alternate simple leaves and deciduous stipules 
Flowers in heads or spikes, often ¢%% or ¢, Calyz adherent. Petals 
Bnear, or 0. Stamens twice as many as the petals, the opposite sterile and 
seale-like, or oo. Onaries of 2 carpels, 2-celled, 2-styled, ovules 2 or oo, 
Fruit a woody capsule, 2-beaked, 2-celled, 1-2-eeeded. 


1, HAMAMBLIS, L. Wrree Hazet. Calyx with an involucel of 
2—8 bracts at base. Pet. very long, lincar, Sterile stamens scale-like, 
opposite the petals, alternating with the 4 fertile ones, Caps, nutlike, 
celled, 2beaked. 4%, % Flowers yellow. 

‘B, Virginian L. Lys. oval or obovate, scaminate, crenstedentate, obtiquely cor 
date; Ms. eesstle, 24 together, blooming in late autumn and winter. Woods. Stems 
crooked, 10—15f, Pet. twisted, 9” long. 

2. POTHERGILLA, L. filive, Calyx campanulate, truncate and ob 
securely 6-7-toothed, bearing the stamens {n one marginal row, Styles 
distinct. Capa 2iobed. % Lvs. oval or obovate, expanding after the 
dense spikes of flower. 

F. aluifdita L. /—Swamps, Ve to Fla 2—4f Calyx white, finged with the long 
‘white or pink filaments, Styles long, recarved. Mareh, April. 

3. LIQUIDAMBAR, L, Swxer Gua Tnaxs. Involocre 4-parted 
deciduous. ¢ Ament conical, ¢ Ament globular. Calyxa scale, if any, 
Fruit a globular sorosis (¢ 171), woody, consisting of the scales, ano 
capsules which open between their beaks. Ovules oo, 1 of 2 maturing 
% Leaves and gum fragrant. Twigs winged with corky bark 
1, styracifiua L. Lvs palmate, with 6 acuminate, serrate lobes; yelna villous at 

tele bases, A lange and handsome tree, Conn. to Til. and 8. @0t. May. 


Orvex XLVIIL HALORAGE. Tae Hirronimes. 


orbs mostly aquatic, with incomplete or minute /—</ flowers, Culys 
tude adherent. Petals0—4, Stamena1—8. Pullen 4-grained. Oeary 1+ 
celled. Styles I—4, distinct, one pendulous ovule in each cell. Frudt in- 
dehiscent, 1-t-cclled, 1-4-seeded. Seed pendulous, anatropons, albuminous. 
(Formerly joined to Onagracem,) 

* Wiawers 3 parted, apetalous, perfect... 

© Flowers ¢ parved, monmctons | petala 4 or | 

© Flowers I-parted, apetalous, perfect. 

1, PROSERPINAOA, L. Munuatp Weep, Calyx tube ndherent 
the ovary, S-sided, limb 3-parted. Pet. none, Sta & Stig. & Fruit & 
angled, 2-celled, bony, crowned with the calyx = Roots creeping. Lyra 
alternate. Fis. greenish. 














4 Uavnn 54—UNAGRACKAY, 


@ ©, SalteAria 1. More or tom pubescent; tre. tanceolate, coniute at tase; Oe 
nearly sesaile, in a long. somewhat verticillate, intorrupted spike: pot. 6 or 7; stam. 
twice as many, Wet meadows, N. Eng. 8. ¥. Rare. 2-6f Pls. showy, purple 4 

#. nosxca, lowers rove-rod, in many spikes, all eammer, A ne ganten variety, 


6. NESBA, Jum. Calyx short, broadly campanulate, with 6 erect 
teeth, and 5 clongated, spreading, hornlike processes. Sta. 10, al‘ernate 
ones very long. Sty. fillform, Caps. globous, Included, co-seoded 2% Lys 
‘opposite of verticillate. Flowers axillary, purple. 

. verticiiiata sunth. Swamps, common, Stems woody st base, etolonlferove 

2-4f, angular ; re. lanceolate, acuminate, opposite or in whorls of S# Mt. tm a long 
leaty, showy, slender pacicle of umbela. (Decodon verticillarurn EL) 

6. AMMANNIA, L. Calyx campanulate, 4J-toothed or lobed, gen: 
erally with ns many hornlike processes, alternating with the lobes. Pot 
4orS. Sta. as many, rarely twice as many as the calyx lobes. Capsule 
globular, 2-4-celled, coseoded. @ Stems square and leaves opposite, 
entire. Flowers axillary. 

1 A, hmilie Mx. St branched from the base, ascending; Iva. lanceolate, obtuse, 
tapering at base into w short petiole: Me, solitary, clovely eesaile, all be parte tn 4's; 
aty. very short. Ditches, A low herb, with inconsplonous flowers, Ang.. Sept. 

@ A. JatifOlla L. St. erect, branching; Ive, linearclanceolate, aryte, dileted aud aa- 
tleled at tho seeside bare; cal, 4angled, ¢horved; fis. eromied. Wet, W. 126 Purp, 


7. DIDIPLIS, Raf. Calyx d-lobed, without accessory tooth. Pat, 0. 
ota 2—4, Ov. 2celled. Stig. lobed, subsessile. Caps. globous, burst 
ing irregularly, co-secded. > Leaves oppusite, crowded, Huear. Plowerr 
axillary, sessile, mivute. (Hypobriehia, Curt) 

BD. didndra,—Poods ani tlugeish streams, Ill, and 8, 10-89 long. Jn~Ang. 


Onpen LIV. ONAGRACES, Oxagnane 


Hovis, rarely shrubs, with the flowers 4{sometimes 2 or 8}-parted, with 
the cvlye ste adhering to the 2-t-celled ovary, and teeth ralyate in the 
bud; the petals convolute in the bad, sometimes obsolete as well as the 
calyx tocth, Stamens as many or twice as many as the petals or calyx 
teeth. Ovary 2-4-celled, styles united, and stigmas capitate or 4-lobed 
Fruit capsular or baccate, 2-4-celled. Seeds with little or no albamen 
Figs. 18, 54, 188, 817, 385. 
© Rhamens &, or twice as many 44 the petals oF sepals, (a) 

@ Calyx Habe tt prolonged above the ovary —) Beeds comous. 


© ames 4 or Sas many an the sepala—it Mowers ¢parted. 
Powers 2 pared, 


1. BPILOBIUM, Lb. Witow-mens, Rose Bay. Cal. 
tomar! hevend the ovary, limb deeply #eleN. decidaons. 


wateteun 
















































































150 uunen 68—VALERIANACES, 
@ H. lougisolin Geert. Radteal leaves oval-elliptic, canline lnesr or aneetimenr, 1 


W,,—all the forme, on river banks and prairies. If June, duly. 

9 HL angustifolia Mx. Slonder, tall, strictly erect; Ive. sarrowly Unear, t-relined ; 
fis. very numerous, short-pedicelled, in compact, termlual cysnules ; cal. loben webur 
Jato; cape. oborold or top-ehaped. 2 Prairies, I. to La, 1-26 Jane—July, 

7, OLDENLANDIA, L. Calyx 4 or 6-lobed, persistent, Cor, fmnel- 
form, with a short tubo, little longer than the calyx, 4-5-lobod. Sta 4—5, 
Sty. short or 0. Stig. 2 Cape. wholly adherent. Seeds very numerous 
and minnte (40—60 in ench cell),—Herbs erect or prostrate. Stipules with 
2—4 subulate points each side, Flowers small, axillary, white. 

20. glomerata Mx, Creeping Orvenseod, Stems arsurgoat ; Iva, ovate-lanceolate, 
pubescent, narrowed ut the bare ; fla. glomerate in the axils and terminal €or, shorter 
than the leafy calyx toeth. Swamps, N.Y. to La. 11. June—Sept. 

2 ©, Bésell. Erect, much branched :Ivs. lance-linear, acute ; . eabsolitary, axillary, 
eeeello. 1% Banks of rivers, 8. 6-10. Corolle purplleh. July, Ang. 

BO, HAlel. Weak, dimiee, snceatont ; Irs. ovaboblong. orate; Me, subsolitary, white, 
pentamerous. x River beuks, Fla. to La, 8-1. 

8, CBPHALANTHUS, L. Borrox Buen. Calyx limb toothed. 
Cor, tubular, slender, 4-clef. Sta 4. Sty. mach exserted —Shrubs with 
opposite Ivs. and short stip. Fis. in globous heads, without an inyoluere. 
©, oceldentalis L, Lvs, opposite and in av, oral, acaiminate, entire, smooth ; heads 

pedunculate, Mangins of wtreama, Gf, Heads nearly 3! diam. July, 

9, PINCKNEYA, Mx. Calyx S:parted, one of the segm. in the outer 
flowera changod to a large, rose-colored bract. Cor. tubular, lobes &, spread: 
ing. Sta. 6, exserted. Stig. 2-lobed. Caps. 2-valved, coseeded. 4 Lys, 
lnnge, ovate, Cymes comreioes ema splendidly radiant. Cor. purplish. 
P. pabéscens Mx.—Swamps, §.: common, 15—25f. Pode elxe of # hazel-nnt. May, 

Jne-—tn ealtvation ft i a thrud, fowering when 82 high 

10, BOUVARDIA, H.K. Calyx toothleted between its 4lobea. Cor. 
tubular, Anth. 4, included, Caps. 2-partible, coseeded. Sda mangined, 
4 Glabrous. Leaves lanceolate, coriaccous, (See p. 445.) 
1B. murmfiis. Lra.in whorls of 4; cymoe corymbed; Ms. cartes, Mexion, af, 
2B, venstcorom. Lee. opp. ; cymes racemed; cor. clavate, curred, red snd parp. §. Am. 


Oxper LXVIL VALERIANACEA. Vauxntaxa 


Herbs with oposite leaves and no stipules, Calye adherent, the limb 
either membranous or resembling a pappus. Coreila tubular or funnel 
form, 4~5-lobed, sometimes spurred at base, Stamens distinct, Inserted into 
the corolla tube alternate with, and generally fewer than its lobes. Ovary 
Inferior, with one perfect cell and two abortive ones. Seeds solitary, pen- 
dulous, in a dry, indebiscent pericarp. 

1. VALERIANA, L. Vangstan. Calyx limb at first very small, in 







































































Onven 70.—COMPOSITA. 


orbicular. Recep, conical, chaffy. Cyp. 5, compressed, cohering with 2 con- 
tiguous pales. American herbs with alternate leaves. (Flowers white) 
1B. integrif>liam L. Pobescent, rigily erect; Ive, Iance-ovate, 

cronate, corlaceows ; 


ear; heads numeroas, very emall, ina difuse panicle, River banks, Fla. to La 


46. IVA, L. Mansu Exper. HicnwatTer Sarvs Hila. discoid, mo 
nescious. Invol of $—9 scales, distinct or partly united. Marginal fis, 
1—5, fertile, the others sterile, Recep. chaffy. Oyp, obconle, obtuse, Pap, 
none, Herbs or shrubs, Lower lvs, opposite, Has, small, greenish white 
1K. frutéscons L. Shrabhy; Ive. Seehy, Inncoolate, cosreely rermte, upper lance 

; j seales 6, distinct, ronnded ; 


Jaly—Sept 

2 1, ofllata Wild, Annoa}, hairy; Iva, lance-ovate, acuminate, coarsely toothed ; hds. 
eplcate: e2.8 distinct, roundieh, ciliate; app. Wet. fl. tole, Sf Ang—Oct, 

21, tmbric&ria Walt. 2 Terete, giabrous ; Ive. flowhy, tneartancectale, S-reined, 
‘tomsile; heads drooping, in leaty racemes; calea 6-9, obtura, tinbricated in 3 rows, 
with tom edges. Bee-cosst, 8, 1—2f 

47, AMBROSIA, Tourn, Hons-ween, Monacious, Sterile involucre 
of several acalea united into a depressed, hemispherical cup, many-flowered. 

Anth. approximate, but distinct. Fertile involucre t-leaved, entire or 6- 

toothed, 1-flowered. Cor. 0. Sty, 2, Sta, 0.—Herbaceous plants with mostly 

opposite leaves and unsightly flowers. July—Sept. Figs, 73, $42, 
§ Sterile heads sessile, densely eplcate, chaity, Leaves alternate. A 
§ Sterile heads pedicellate, racemed, not chafly —a Leaves opposite... 
—a Leaves alternate, 

1 A. bidentate Mx. Hairy and leafy, with simple branches ; fre, sessile or clamping, 
‘oblong, with a single tooth on each side near the base; fertile bds. axillary; fr, ¢an- 
led, acutely pointed, the ribs prodaced Into4 short spines. (@) Praises, I) to La, Lt 

2 A. trifida L. Rough-halry; Ive. Slobed, serrate, lobor owalianosolate, soumitnnte 
{fr with 6 ribe ending below the conical top. (Along streams, &e. 5-20 Aug, 


ate; storile his. in panicled racemos, fortile axilinry, seeatle. 
4A, patlostachya DC. Whitish, woolly, branching and lealy; Ivs. rigid, the lower 
‘opp. biplnnatiad, apper plunatitd ; ree. epike-tike; fr. halry, @ Prairies, Wis, to Tex. 


48, XANTHIUM, Tourn. Ctot-wexp, Moncecions 4 Has, spieate 
above, Scales distinct, in one row. Anth, approximate, but distinct. Recep, 
chaffy. ¢ Invol. clustered below, 2-lvd., clothed with hooked prickles, 1- or 
Rbeaked, Bape Sta.0. @ Coarse weeds with rete 
4X, StrumArtam 1. Rough, unarmed, branching; Ive. contate, lobed, 
‘equally veerate ; rot utp, arroed with stiff, hooked thorns, “nor with 
spreading, straight horus. Fields, wayzcce, N..M, 2-if, Ang. 

ax. yum L. Whitishdowny, armed triple, Sender, ‘rabaxiTlary pines 
Iva. lance-ovate, Slobed, dentate, or entire; ¢ invol. oblong Waysides, &e, ont 


49. MBLANTHERA, Cs. Fis. all tobular, ¥. Scales in 2 aubeqoal 
series. Recep. chaffy, the pales partly investing the fa. Cyp. abort, truncate 




























































































} eepale 
Ghd woods, States und Can. 6-18. Flowers purpla. Juss: 


27. CHIMAPHILA, Ph. Presimsrwa Cul. S-parted. Pet, 5, spread: 
ing. Stamens 10, fil, dilated in the middle, anth. cells produced into tubes, 


rato, thick. Pod. scape-like. Flowers terminal, nodding, roseate. Pig. 255, 

1 ©. umbeltiite Nott, Prince's Fine, La, cameatedanceotate, shining, 1-colored, 
serrate, in d'e—'s; umbel 47owared. Dry woods, 8—I9. July. 

2 ©, maculata Purch, Lya. lanceolate, acuminate, rounded at base, remotely per 
te, discolored, opposite or In Ss; ped. 2 Slowered, Sandy woods, 6—#', Jn JL 
28, MONHSES, Salish. Calyx S-parted. Cor. parted, rotate, Bt 

10, regular, 2-spurred at base, opening by 2 tabular pores at apex. Style 

straight. Stig. 5-lobed. Caps. 5-valved, G-colled, co-seeded. 2% Low, sim- 

ple, smooth. Lys. at top of the stem, roundish, serrulate, petiolate, yeiny 

Pedunele terminal, longer than the stem. 


ML. grandifidra Sallsb—Mowy woods, N, Eag., N. ¥.: rare (oven, tx Orn.) 2. Seape 
‘with a bevct in the midst, and # single, terminal nodding white flower, @ broad. Ja. 


29. SHORTIA, Gray, (This genus was founded upon an imperfect 


specimen in the Herbarium of Michaux, labelled,“ High mountains of 
Onrolina.” (See Addenda.) 


307 GALAX, L. Brerie-weep. Cal. of 6 distinct, persistent sepals, 
Cor, of 6 oblong-obovate, distinct petals Fil. 10, united into a tube with 
a8 many tecth, those opposite the petals sterile. Anth. 5, 1-celled, opm- 
Ing across the top. Caps, 3-celled. Seeds oo, cnclosed in a loose, cellular 
testa. 2 Roots tufted, creeping, deep red, sending up roundish-tordate, 
long-stalked, glabrous leaves and a scape bearing a dense reeme of white 
flowers, (Shortia and Galax have been lately referred to Diapenaiacem.) 
©, aph fila L—Damp woods, Md. to Tenn., and 8. Lyn 2-2, Scape 1—2t JI,, Ang 

81. MONOTROPA, L. Inpux Pree. Posm Sar. Sep, 1—65, bract 
like. Pet. 4—5, connivent In a bell-shaped corolla, gitbous at base, Sta 
8—10, unthera opening transversely at apex, Stig. S-rayed. Capa 4<- 
celled, 4-5-vulved. Seeds co, minute—Low, parasitic herbs, deatitate of 
green herbage, farnished with scale-like bracts instead of leaves, 

§ Sepals (or bracts) 12. Flowers solitary, ecentheas. Style very short. 

§ Sepals < or. Flowers in a eorund raceme, fragract. Style long... 

1M unifiora L. Indian Pipe, Birdenest. 81. short; scaler 
nodding; fr, erect. Common lo woods, 6-8, Plant whitish. 

2 MI, Hypépitys L. Fine Sap. Binfenest. More or bees downy; pedicnls ae long 
ta the flower; cape. enbelobous. Woods: com. 6-10, Plant tawny, June—Ang 


















































































































































































































































































































































Orpen 141,—HEMODORACER 335 
Onper CXL, BROMELIACEA Brouxuraps, 


Herbs bard, dry, rigid, and often seurfy, with reguinr double pertanthe, 
nearly or quite free from the ovary. Stamens 6, anthers introrse. Ovary 
S-colled, Seeds numerous, with mealy aljumen, All tropical, and capable 
of living in alr alone, 


1, TILLANDSIA, L. Sepals 3, membranous, convolute, Pet, 3, peta. 
loid, imbricate, epreading above, Sta, hypogynous. Ovary free, Capa, 
with 3 double cartilaginous valves. Seeds slender, on comous stipes, 
Scurfy alr plants, with perennial 2-ranked narrow leaves. 

* Stems rigidly erect, Lvs. Hneardliform. Fis, lm bmoted spikes, blue,.,.. Nos, 2 

1. wanecoides L. Long Mow. Stems filiform, pendulous, branched ; tym. Hoan 
Aliform, curled, 12; fle, wolitary, green or gray. Low lands, Va., and 8, Mange be 
gry festoons from the branches of every tree. Weed in upholstery. 

2 °F, Bartrémlt Kil. Stems slender, 1f; Ive, shorter, smooth ; epike brauched, 54, 
Joose-flowered ; pet, spreading at apex, as long as the bracts. Ga, Fla. 

BT. cwapitosa Leconte. Stems in dense clusters, $4; leaves scurty, much longer, 
erect; spike 5: or 4-Gowored, 1—¥ ; pet. recurved, longer than the bracts. Ik Fla, 

4°. recurvata Willd. Yeapes diiform, 2fowered, 6; Ive. sourfy, recurved. B Fla 

2. ANANASSA sativa. Porearrur. Raised in hothouses for ite 
‘well-known frait, which conslete of a consolidated abortive lowerepike. From 8, Am. 


Onper OXLI. HAMODORACES. Broopworta 


Herta perennial, with fibrous roots, equitant or rosnlate leaves, and perfeot 
Sowers, Porianth regular, 6-parted, scurfy or woolly outside, more or las, 
adherent. Stamens 6 or 3, and opposite the petals, anthers introrse. Ovary 
S-celled, Letyled. Capsule covered with the withered perisnth. Sseds 


1. LAONANTHES, Ell. Rep-noor. Fis. woolly outside, oblong. Sep. 
linear, Sta, 3, and style filiform, exserted. Caps co-seeded. % Roots 
fibrous, red, Lys. ensiform equitant Fis in a dense corymb. July—Sept 
&, tinctdria Ell.—Swamps,R. 1. to Fla. Stem strictly erect, 1h—21; leaves mostly 

radical, 3—4"” wide by %, or more ; Sowers 4—¥", glabrous and yellow hoside 

2, LOPHIOLA, Ker, Cnrst-riowen Fis. woolly outside and in 
side, oval. Sepals oblong. Sta, 6, glabrous, not exeertod. Styles sepa. 
rable, conical with the 1 stigma. Seeds white. 2 Root creeping. Stem 
flexuoms, corymboua above, densely clothed with soft white wool. J1., Aug. 
1, witren Kor—Sanily ewamps, N. J. to Fla, Stem 1-3); leaves mostly rnitieal 

Hhorter thas the stem ; flowers yellowish under the white wool, 2”. (Cowowty ts, Phur 

3. ALBTRIS, L. Stamonass. Courcroor. Perlanthe ragous, as if 

scurfy or mealy, tabular, 6-cleft, arranged in a slender raceme, Styles 














Oxnzn 147 —LILIACES. BAL 


Orpen CXLVIL LILIACE, Lu.xwours. 
Herbs with balbous or tubcrous stems, parallel-veined, sesilo leaves, and 


perigyno 
(except in Uvularia), Style wholly or partly united. #rudt » capsule or 
berry. Seeds albuminous. 

A LELIACE proper. Biyle enitre, Fruit s dry eapunie, Pianta with « ealy or cowie bu) 


4 Bien lealy, beaaing the Grwery solitary e¢ in paire. 
4 Diem hoaly, bearing wbile cluster.—z Mowers Gparted.. 


‘base, and a groove in the middle, Style long. Capa somewhat stipitate, 
weeds ovate. 2 Lys 2, subradical. Scape 1-co-flwd. Flowers nodding. 
2 R. Amertednum Sm. Yalow ¥. Bulb deop tn the ground, seuding up a scape 
‘which bears 2 unequal, lanceolate, mottled leaves at the sarkes of the ground, and 
a handsome drooping yellow flower at top. Woots. 3—Y/, April, May. 
B. dreetextum, Leaves vers unequal ; scape with a beset wear the Gower. Vi 
# & 4ldidam N. Wiles. Be Beape naked, bearing « white drooping Hower; petake 
‘withoot teeth, carrowed to the base, Wet meadows, N. ¥. to Wis. May, June, 


A. TOLIPA, Tours, Torr, Perianth campanulate Sta short, suber 























Orpen 143.—MELANTHACES, 


on its base, Ovary 3, united at base, often abortive, Capsule 3-partible 
Beeds fow, flat, brondly winged. 2 Flowers in panicles. July. 
§ Srxxinrimux, Sepals at hase united and adherent to base of ovary 
§ Yanlrece proper. Sepale distinct to base and free from tho ovary, 
4 Y. angustifitam Pb. Lys. fonglinear; stom slender, 2—4f; panicle 19f, narrow ; 
fegm. groen-whitc, eubalate, 2” ; Lowers ecsslle, the upper fertile. Pa, W, and 8. 
$V. viride Ait Stam stout and vecy leaty, Xf; leaves lanco-cral, ample, etrongty 


pileate; stem rather stost, 4—€f; panicle long end narrow ; sepals oblanceolate to 

berate, 4’, aimout Wack, as long aa the pedicels, Ind, and W. 

7, XBROPHYLLUM, Mx. Fix. §. Sep, oval, spreading, scasile, and 
without glunds. Fila. dilated and contiguous at base, Styles linear, revo- 
tute. Caps. lobed, cells 2eeeded. 2 Lys. numerous, dry, setaceous, the 
lower longer, rosulately reclined. Rac. simple, with white, showy flowers, 
X. naphodeloldes N.—sandy plains, N. J, toN,C, 3-56 Per, 0 wide, Ped. , 3m, 


8, HELONIAS, L. Fis. ¥. Sep. scasile, spreading, giandless, shorter 
than the filiform stamens, Anth. blue, Capa 3-horned, 3-styled, Seeds oo, 
Minear, % Scape thickish, hollow, with many radical, narrow-oblanceolate 
feaves, and « short, dense raceme of purple flowers. 

, bullte L—N.J.to Va Rare. 10-18’, Lys. nearly as long ss the scape, May. 


9, CHAMZBLIRIUM, Walt Fis. 4%. Sepals linearspatulate, per 
sistent, white, shorter than the filiform stamens, Anthers yellow. Styles 
clut-form, Capa. ovoid, entire. Seeds oo, winged at each end. 2% Root 
premorst. Stem strict Racemes slender, dense, nodding at top. 
©. 1iteum (L.) Basieg Star.—Damp grounds. Apr.—In. 19-87, Root Ins, lance 

‘obovate, stem Ivs, lanceolate, more on the taller ¢ plant, Racemes 3-1, Spring, 


10. TOFTELDIA, Hudson. Fis. ¥, 3-bracteolate at base. Sep, spread- 
ing, sessile, oblong. Caps S-lobed, 3-partible. Seeds oo, oblong. % Lvs, 
equitant, grass-like, from fibrous roots. Scapes clustered, bearing spikes 
or narrow, close, greenish racemes. Junc—August. 

* Gisbrous, Pedioels separate, very short. Hac. rimplo, short, rprcate.....Nos. 1, 8 

* Glandular, Pedicels in 8's (t'e—4's), short. Bracteolos united. aon, 4 
1 T. giwtindss 8. Lvs. glabrous, linearensiform, } as long aa the rongh-gisdinows 

ic. short (1—I¥), mploate; rep. oblanc., 2”, pod 4”, Woods, 0. to Wia, 1, 

BT, pubens Dryand. Lesvos nearly ¢ the length of the giandularpuberulent stem: 

ese lierani, remot acicos, leader, lng, 80-sOdowered; pod searaly 
longer than the peeianth. Barrens, Del. to Fis, Stender, 

ar patietrte Bods eure e vines natay vayo Stren Sri GPG Sagi 

emed in fruit; bractiete only at tho base of the pedicela, Shores of L. Sup,, and N. 
@ TF. glabra N. Leaves radical, a few on the vtem ; rac. 2 long, densa, 9-20fow 

ered: Swecilets united noar the Gower, asin Nos, 1 and 2 Herrens, & 1—Bf, 


M, PLEBA, L..C. Rich. Sep. wide-spread, lanceolate, seaatlo, longer 




















Onpsr 154—ERIOCAULONACEZ. 358 


Oxpre CLI ERIOCAULONACE. Prreworra 


Harte perennial, aquatic, with linear, cellular, spongy leares sheathing the 
base of the slender scapes, which bear a dense head of minute imperfect 
flowers at top. Perianth 2-6-parted or 0. Stamens 6, some of them gener. 
ally abortive. Ovary 2- or 8-celled, cells 1-seeded. 

‘amens (4 oF © twice as many a0 the petals. (Beape 7-13 rfbbed) 
tamens S, at many as the potala. (Beupe Sribbed, puberalent). 

* Mtamena 3, and no petale. Scape Sribbed, short, hairy. 

1, BRIOOCAULON, L. Prreworr. Fis. ¢, in a compact head, with 
an involucre, the marginal fertile. Sepals 8. § Petals 2 or 3, black-tipped, 
united, sta. 4or6. ¢ Pet 2 or 8, distinct, sta 0. Style 1, stigmas 2 or 8. 
2 Lys. grass-like. Scape fluted. Chaff and fis. white-woolly at tip. Jn.~Ang. 
1B. deeangulare L. Scape tall (3—3f), 10-19 ribbed ; leaves linear-ensiform, sub- 

erect, near } as long as the scapes ; head 3-8”; chaff pointed. Swamps, Va. to Fla, 
2 E. gnaphalédes Mx. Scape tall (1—3}f), 10-ribbed ; leaves ensiform-subalate, 
34’; bracts and chaff obtuse, densely white-fringed. Swamps, N. J. to Fla. 
3K. septangulare Wth. Scape very slender, 7-ribbed, 3, or in water several feot 
according to its depth ; leaves linear-setaceous, 1-3’: heads globular. N.J.to Mich. 

2 PIPALANTHUS, Mart. Flowers 3-parted. Stamens in the sterile 
flowers 3. Stigmas in the fertile flowers 3. Capsule 3-seeded. Otherwise 
nearly as in Eriocaulon. 

Kunth. In tafts; scapes Sribbed, minutely downy, 6-0; leaves linear 
setaceous, 1-2 ; head finally globalar, bracts obtuse, straw-colored. Va. to Fla, 

3. LACHNOCAULON, Kunth. ¢ Calyx 3-sepalled. Cor. 0. Sta 8, 
arth. 1-celled, filaments united below. ¢ Cal. 3-sepalled. Cor. reduced te 
a raft of hairs surrounding the 3-seeded caps. Otherwise as in Eriocanlon 


L, Michadxii K. Scapes 1—¥, clustered, 5-ribbed, villous, 3-2" (If, Chapmaa); Ive 
emsiferm-subulato 1—¥ ; head g obular, 1—#”, brownish. Sands, Va. to Fla 



























14. RHYNCHOSPORA, Vahl Flay or ¢ ¢ 2, few 
fh cach spike, Glumes flattish, loosely imbricated, the 
lowest small and empty. Perlanth of 6—12 sew. Sta, 
$12, Style bifid Achenium lens-shaped or globular, 
crowned with a tubercle—the distinct, bulbous base of 
the style 2 Sterns leafy, sided. Inflor, tr- 
minal and axillary, mostly tawny to brown. 


© Ach. transversely ‘nktoa Sete upwantly bearded, (a) 
* Achontar #:nooth and even...(¢) 
@ Sotm #horter than the achentum. Nos. 47 
@ Betas equalling of exeoeding the ach...(b) 
Spiker te dreoplng panicler, Ach, oblong ar obovate, Nowa, 
‘Spikes tn erect or epreading panicles. Ach. roundleh..10—12 
2 Spikes corymbed or fascicled.—z Ach. ronnd-abovale...18.14 
= Achontim oral, Now 25,106 
¢ Setie retroreely hispid, or barbed (imitora manldor) (a) 
¢ Sete opwandiy hispid (or almost noue in No. 2)... .(¢) 
¢ Sete nove. Culm and leaves wetsclous or fliform. 
Booth .... woXor, 17, 
4 Cabm and leavos vory slender, eetactous or Hliform. 
@ Colm wiry and firm, leaves near. Spikes dark-brow 
4 Culms stout, 8 Setw and stamens 6-12, 
Ouline wiry ond firm, 1-26, Stamens 3. Sele 6, % or 0. 
(Oulm and leaves very slender, setaceous or dliform. 


1-H, plumdsa EN. Culm and lesvos Miform-wiry. erect, 10-10 
3-flwd.,. 2", In small fhacicles forsainge o foove spite st top, often snother bekiw 
Ie-ehorier thas the bracts ; setae 6, as long as the tumid, myoue seh. Dry, N. J, to Pim, 
# minor, very way emailer, 5—10/; fasciclor tor 3; setw fosthory below. 8. 
2B, semiplumésa Gr. Culm and leaves rigid, wiry. erect: epike 1-2", tn ® 
eapliate coryiob at top, often a smaror one osiow; ach, relitary, tuinld, ragoms with 
broad tubercle: eta 0, feathery bolow, Barrens, 8. 1—2f, 
3-H. oligintha Gr. Culm and loavor filiform-<cspiliary, erect, S14’; aplkes 1-@ 
uly, fusigeem, 8", with 1 long bract ; ach. obovold; rote 6, densely feathery, 8. 
4M, cymésa N. Culm acutely Sangled, 1-2; leaver linear; spike thacicled, tn 
tevoral crowded cymes; ach, broad-obovate, twice longer than the O tots, 4 tien 
Jongee than the deprosed-contcal tutercle. N.J., Ps...and 8, 

$B. Torreyana Gr. Colm terotish, 4}—2f; leaves vetmccous ; cymes small, several, 
the lateral on capillary podunctes; ach. ublong-obovate, twice longer thau the setm, 
three longer than the brosd tubercle. and 8 

6M, roriflora Ell, Culms mfed,6—167, Miform, tho setaccous loaves mnck porter ; 
wplker 2%, scattered In very lowe paniculate cymes; ach, roandobovate, strongly 
rugons, taberclo very ebort Barrent, &. 

§ H, tnexpansn Voli. Calm slender, erect 1}~2¢; lewvos varrowlinenr, Mat ; 
ples lanceolate, 2-4 flowered, 7’, In aoveral rathor lange recurved-drooplmg pasteles 
sch, oblong, bait as long ae the sel ; tubercle short, Wet barrens, &. 




















4-8, 9 perlg.5—9, seabeous, poloied, tbe glaines oftencr long and 
1-$i, grassy. Dry grounds: common, 

DC, Stew@2iit K. Poduncto radical, 1-8"; spk. with 10-15 4 glumes above anda 
Of 8 laflares pointed perigynia with long leafy glemes. N.Y., Pa., and W. 

40 C, MAcki Bott, Ped. radical, ¢—2F, all; 4 Ms. adout 8, above, & perks, #4, 
gistrous, roundovate, enclored In the long leafy glumes. N. ¥.,0., and N. 

11 C, Prasert Sims. Culm 410, Iva. 6—10" by 1', flat and thick; spk. oblong, 
Sp-Rowered, perig. ovold, longer than the hyaline, obtuse giimo, Wytheville, Va, 
Gbriver) and Mts. of N.C, A curloua and peculiar Carex. Leaves very large. 


a Pay Mérilis Wild. Calm (and tvs.) slender, eeect, 1~2f; oftener dhercions: epka. 
Approximate, geptkes oblong; perig, radiating, ovate, preteen 
pinks band npaiieg the ein eaten phone ‘Comioon in wet placer. 
13 C, bromoides Scbk. Slender, weak, 1-2; spikes 46 distinet, laneoolate ; 
pari: lancecdate, erect, xcuminate, longor than the lanceniate gis, Hoge: common, 
14 ©, stecata Dew, Erect, 1-21; eps 3-7, oral to oblong, £ above, or the middle 
all 2; perig. inneo-ovate, bealced, aa long as the browulsh pla. Sauds, N. Sng, to Tl, 
15 GC. Aistiche lode (C. Sartwellll Dew.) Erect, 2-3; spke. 12-20, tho lower 


‘potted, qt 

160. decompésten Muhl. Culm erect, 18-96" ; ree ta large 
crowded panicle; perig. ronnd-obovate with « very sbort beak, biconvex, sboot 
‘equaling Coe ovate glume, N, ¥. to Mich., and 3, 

17. C. pratren Dew. Culm 2-21; spikes many, in » dease short G—1) paniche ; 
perlg. erect, lance-ovate, smaller than the glume, N. Bng.,aad W, 

18 ©, Leretlisculm Good. Spikeletr roundieh, dense, In « cylindrical compound 
plies 1-2" ; perig. brown, corky, ovate, biconvex, short-devked, divensing ; calm 
Hel Nearer narrowly linear, Common in wet places, northwant. 

10 C, vulpinoides Mx, Spikelets vury many, deato, ovoid, ts m lenge (2-2) coca 
pownd spike; perig yellowish, very emall (4), ornte, scawloate, diverging, searcet 
a» tong ax the poloted glume; calms rout, 28. Common, 

A. petneom, Pong. narrower, erect, tn 8 more sleader compound eyike, 
4} #edbrior Bariwell). Spikes distinet or remote, glume strougly eerralate, 

90 6; conjancta ‘Boott, Spikelets in a long @) rabdsimple spike; perig. orate, 
subcondate and corky st base, ehort-beaked ; style balbous as base; nat orbicalary 
‘culm weak, 1-21, fattened. Obio,and westward. (C. vulpins C-B.) 

21 ©. nlopecoidos Tuckm, Spikelets &—12, In ax oboag 1—2" spike ; perig, ovate, 
Wwervelees, brown, 1%, ¢ubrostrate; culm Sangled, If, N.Y, Pa, and W, 

22 ©, stipAta Mull. Spike oNen decompound, 4-1", epikelvte ©, oblong, parte, 
































9 Gimmes neue jar raloate and the namane 6), .tah vesvecrnreneisnssenenserscTeihe 


3 Glamae preswe, wt beast | comeptewwras. 0 
4 Palen of the Bower iin ard soft flan awned..... Trike ¥ 


0 Byldetets acutely beeied on the back, lepbricated oo each other. Ba | 
1 yer Bi of the opidcnbek abortive. —* Fix. in wallateral spike. .ta) sove 


A ORYEER (Spvieins iyloweral, pounce Ghaeven ohenite, Samens 
‘@ Flowers pactech, Batiewnd latersily, awnlest—Giume 0 Slam. Fer 3 Ost Gras 
—Ghumes misaia Stamens 6 ie, 
Fiorwwes mnmurchens, bork kinds la Ube sane panicle. Stamens 6 fmdian Bio. 
@ Viewers monarchs, each bind In reparate pavicien, Stainene bu12 8... 
BR AOROSTIDRE Upibeitr | oweret, pusicind Glumes onl paint Coa, Grats fren! 
Viewrrn sverewnded wt Saue with # Vufh of lang. wlky baie. 
1 Flowers ished ce shinty besrdod at ban...) 
4 Glomes both lecg-awned and lenpye than the awed palets.y 5 
4 Ghumen both swaps or wit atid the pale aw eti, 
€ Olamen ewnicns, coorplenous . 9h) 
“4 Fide marie’ In tbe clues, awoad on the back, maoandrocs, Bett New -osos0s OMA T 
Pip oan. be tho elamen, Sandroun—seate, awulead Glume aborter,... RROSOBOLER & 
—sbiake, often awed OF back Send t). AUROTIR 8 
 PHLEOLOEA—« Gimmes vulted +t base awulews POs t, wwned... 
+ Giaies distinct, eoucroate, Palos 2, awnlen Tomathy.. 
+ Glumen dintince, polutious Palee 2, awulees. 
A BTLPACEA~/ Ave oF the Gower slinple, straight, dechdwres 
=f Av of the Hower simple, twisted, very loog.. 
—f Awn of the Gower triple ce Sparied. Poverty Gras, 
A PANTCEA (pllatate 240L, tres Aver aborting, Glaoman very aanpual, ‘tortasmren) 
1 Bpideles apparently I Geweret, the lower glume wanting and the slagle abortive pale 
‘apiying ie place. —Flowers ephesie, woileterad osscvssssers Paseavon it 
Viewers ditendty paolcled, al sifhe. Mla Gran 
Flowers panicalaee, 2 sorta, one ander groom, 
9 Bothaled evidently 2 dewered, buth glumes proseat, abortive Gower seuiral or 
1b Fhowery patieaiaiey=hout awe or splaea. Pale eartilaginoos Maske @. 
‘without avne oF apluen Palos Derbacerths 0.0005 
‘—srith tbe glames aod pale ecarsely awed. Cochepar. ..Oruawexve 2 
A Flowers wpitepanteded.—each with an (orol. of awned pedicel Portal... uRETARtA 2 
“avaeh with & hardened, borntibe Ineuk Marr Gras, .ORERRES 34 
6 PRALAMIDEM—< Wiertle Gowers 3 minute radimeoia. Panicle epleae PusLanis 
<4 Sieeke Bowers 2 arroed pala Manicle wpleate..-...--ARINORENEHER 36 
4 Suge flowers both Bvaleed, 2. Panicle open... Munsee. 3 
B AVENRA Uppliciae 2 - co-fowernl, prnivlnl, Glam large Pale awenl bahne the tip.) 
1B Dptah with pers Gower at | ene wamlnste Brwer—abera yf Gran... HOUR A 


of ARATE 
 Relieeee with betisitaly 2 perfect Bowers, Pale pei, wom tore 
‘A Mplieshet with 3 or mere periact Bowers. Peie Daeeied a4 agen... 














OnvER 155,—GRAMINEA. 885 
as. Bitinkpeer prea ‘Like No, 3, bot the root ts %, the culms beancled, often do 


walked, narrow, loose; glames orate, obtues, the upper 14”, lower 4”, anth, and 
stig. white, 2% Common in dry barrens, Penn., W.,.and 8, No lateral pas. 


8S. Indieus Br. Erect, $2; pen. long (1f), very narrow, tts short branches ap 
{giumes unequal; grain oval. Dry grounds, 8.1 common, Man 
9 8, compréssus Kunth. Culm erect, 12, lealy, much comprened, branched at 
Dawes pau. thin, 6-10"; gl acute, #; pales 1”, obtuse. Sandy bogs, N. J. Sept. 
30S. serétinun (Torr) Culm filiform, compreased, 10—18', few-lvd.; pan, expill- 
lary, diffuse ; glumes }”’, ovate, obtase; pales 4’, Wet sands, Malne to N, J, Sept. 


9. CINNA, L. Sweer Reep-onasa. Spkl. 1-fwd., flat, 

Gi. 2, subequal, awnless, the upper a little Jonger than 

the subequal pales, which are ahort-stiped. Lower pale 

witha short awn on the back, Sta. 1, Grain oblong, 

free, 2% Erect, tall and simple, with a large paniclor 

green or slightly purplish. July, Aug. » 

1 €, pém ‘Trin. (a) Calm Bi; Ive. broad-linear, with conspicuous liguies; 
pau, pale-groen, If, nodding. with its drooping branches in whorls of d's of S's; awn 
fexeerted, A fine grass in damp woods, much songht by cattle, 

2 ©, arundinacen Willd. Bright green, 3—6f; pan. erect, green-purple, 10’; lowor 
pale obtuse, ne awn not exceeding te obtuse polat. Handsomer than No, 1, tte 
spikelets twice lerrer (24), Shady woods, 

8, MUBLENBERGIA, Schr. Duor-sxmp | a 

Gmaus. Spkl. 1-fiwd. Glumes persistent, bristle. 

pointed or acute, rarely obtuse, Pales semile, 

usually hairy at bass, deciduous with the en- 

closed grain, green, the lower awned or mucro- 

nate at apex. Sts. 2—3. Culms often branched. 

Faly—Sept. 

§ Basewrx: trax, Glames minute, the lower 






































‘Oxpen 155—GRAMINES. 


32, FRISHTUM, L. Spkl 25-fwd. Glumes 
2, shorter than the fis, Lower pale with two bris- 
thes at the apex and a soft fcxuous awn from abore 
the middle of the back. Grain coated, furrowed. 
‘¥ Fis, paniculate. 

Torr. Spki, (p) about 4-fwd., 


wy 
yor-linenr; culm erect, 8-8 Moauiain bogs, N. Juno. 
8 T, palastre (Mx,) Spkl, (s 0) S4wa. 29”, the upper a. 
abortive; middie &. with & bent awn Me own length; yan. 
narrow, 40"; Ive. very rhort (B-2); culm sender, 2f. 
Plant rmooth. Wet meadows, May—July. (, yale.) 
BT. motte (Mx.) Spikeiots 2-fwd., 3”; upper O. with « bent awe tte own length; 
fance-tinear; panicle as te No. 2; Ive. broader and longer: plant $f, minutely 
downy, Rocky bills, N. July. 


33. BROMUS, L. Bnome G, Spikelets 


S-n-fiwd. GL ancqually veined. Lower palo” 
5-S-veined, awned from below the mostly bifid 
tip. Upper pale ciliste on its 2 keels, adhering tw 
the linear grain. Coarse grasses, with flat leaves, 
nnd large, nodding, panicled spikelets. June, July. 


§ Glumes narrow, the Lvelned, upper d-velned. 
Lower pale keeted....(0) 
FGtames veiny, the lower 3S, upper 5—t-veined, Lower 
pale convex, (a) 
@ Awe much shorter than ite pale, Pan- 
iclo epreading... vee Mom 1, @ 
@ Aven ae long a ite pale. Panicle erect, contracted be frult a 
© Lower pale comprossed-carinate, awn very short... 
+ Lower pale rounded on the back, the awn enrpicuon 
1H. Kalli Gr, Wid Chew, Moro or loos beiry, 14—8f; spk drooping, dosely 
‘F-124wd., deneoly alikys tower pale auch the langer; pan, emall. % Dry. 


iabrous, 7-10dhved., da. (4) toon divonzing, blunt, awoed or not; panicle nearly sim. 
pie 4-8 long. #plkelute 810" long. drooping. @ Fielde. § Rar, 
3B, racemésus L. Bret Chus. Spkl. ovatecdlong, glabrous; closely S-1t-fwd., 
awns straight, 4°; pan, simple; plant elender, eome hairy, (1) Fields, § fur, 
4°. motlin L. Downy Chesr. Plant downy, with rpreading bakre; spk. ovate, 
about G-fwd.. fs, clorely imhricated; awns stralght, $4. @ @ Fields: rare, 
$B, Unloloides [1 & K, fécue G Culm ereet, 1¢—3f amoothish ; pan, nar 
inet seame: ‘pki. lance-oblong, compressed, 1’, Sted. (1) Cult South, 
B, eftidtus L. Pan. compound, 5—#', soon nodding; epkl. at feet lance fusltoero 
ean fiwd., the fs soon reparating; pale (¢) compresred-carinate above, aks: 
haired af ego, twice longer than ito straight awn; calm 24f; Ivs. some balry. 
Se: common. July, August. 
F pereans, Plant finely and clovely pubescent all over, 
‘7°, etérilin L. Pan, compound, roon Ielded and nodding; ped. capillary; pkl 
emeetealebet oA poberulcnt; fis. lineareubulate, scarcely as lou aa the 
Aw, @ Barks, Pa,sedN. Rare. § 
8 — muezotpes, Culm If erect; ve. marrow, condupiteate, right « Laatieemnte 
ow lange, hanging, ovate, awned wpikelers, pale dilated, earsnayed wave, Cah 



































Orpen 155—GRAMINEA. 409 


smomding, 1—2f; leaves aaa 
‘W—40,, veer V Jong, deflexed ; #pkl. (a) 2-flwd., abortive fl, t-awned, 2 M., W. Jl. 
2 B, Dirsivta Lag. Calms tufted, tf; leaves at base lance-linesr, flat; spikes 1-3; 
‘laine (0) glandulrhlepld, eborter than the 3.awus of the smooth (d) sterile Bower, 
@ Sandy evils, Wie,, and 8, 
8 B. ollgostachya (W.) Culm filiform, 6-197; Ive. at baso subulatesetaccons ; gl. 
tad lower pale downy, equaling tho 3 awns of the villous ster. & 2 Wis,,and W. 


67. CTENIUM, Panner. Toort-acuz G- 
BpkL (2) 4-5-flwd., closely imbricated on one side 
of a fiat rachis, middle . ¥, the upper and lower 
sterilo, Upper gl. exterior, with an awned tubercle 
on the back. Lower ¥ pale awned near the apex, 
silky-fringed below, Spike solitary, recurved. 
©, aromatioum (Ell,) Culm rigidly erect, 3~B¢ | 


fayolute-retaceout above ; scorpold spike (a) 407, very dense, tho short, out, ab 
‘Yar. awn arranged in Srows. % Sandy awanps, Va., andS. Curios, Heeh. ping, 


68, TRIPSACUM, L. Sisamz G. Spikea 4 above, @ 
below, Gl. coriaccous g Spkl. 2-flwd., inner fl, neuter, ¢ 
Spkl. 2-flwd., the lower abortive, Outer gl. covering the fix 


in w cavity of the thick-jointed mchis, with an aperture each’ 
sidle at base, 
TF. dactyloides L. Culm solid with pith, 4—6f, stout ; tvs, broad and 
fint ; #piices (38) 2 or 3 together at top, and solitary in the sheaths, 
wometimes, 1a 2 
6 ee eae ‘the top also, % Banks end shores, 


Penn, to 

69. ZBA, L. Ixpiax Conx. ¢ Fis awnless, 
¢ Fis in a terminal panicle of racemes; spkb (a) 
@flwd. ¢ Fis embedded in the thick axillary 
spadix (cob), which ls enveloped in many bracts 
(husks); spikelets ()) 2-flowered, 1 fertile Glomes 
roundish. Pistil thread-form (silk), very long, 

green. @ Culm solid 
%, Mays L. Culm stout, erect, $—15f, emooth, with many 
ample lis-lanceolate tvs, Native of 8, Am, Cultivated 
in many varicticn. Grain alwaye in erun 8-2 rows in 
the ear, golden yellow. varying to br.»parple or penrl-wh 

A fA. garden, Leeves variegated with 

case stripes of white and green. Gardens. 


90. ROTTBCALLIA, Br. Rattan, G. Spkl. in pairs all 
toch Joint of a terete spike, anc scasile in a cavity of the rachis,’ 
2 fwd., the other pedicelled, abortive. Lower fl. of the sessile a 
epki. abortive. Gl. 2, subequal, the outer concave, coriaccons, 
hyaline. 2 Spikes pedunculate, Culm solid. et 


1B. cylindrica (Mx,) Podiceliste spkl. s minate mdiment; ¥ glume ovate 
acute, obecarely impreseet-dotied in lines; eplkos cylindric, elendur, pingle 














OxveR 157.—LYCOPODIACES. 


Ferdeitis, Leaves about 10, very daccid, If. N. B. to Ill. (F. Wolf). 
‘yp talida, Lye, very numerous, 2f from @ stock @”"—1' thick. Det. & Pa, (Porter). 
3. AZOLLA, Lam, Small floating plants, with Gliform stems and mi- 
euto imbricated Ieaves or fronda. Sporocarps of 2 kinds, sessile on the 
under side of the branches, the smaller sterile, filled with antheridia, the 
larger fertile, thin, containing sporangia on stalks, cach with several spores, 
A. Carolintana Willi, Lye, cvate-oblonz, obtuse, feshy, 9", rebiieh benonth ; eter 
De frults 1 or 9 at the base of the Gertile, and many thos smaller, Still waters, Nd W. 


Onpun CLYIL LYCOPODIACES. Civs Moesma, 


‘These arc interesting evergreen creep- 
ors Or runners, rarely erect, branching, 
wbounding in ducts, with the forces small, 
tunierous, crowded, entire, lanceolate or 
subabate, ienerved. riite eessile, ax- 
illary or crowded into a spike, 2-valved, 
contalning few rather large spores, or 
Bumerous minute unes appearing like 
powder. 

G6, Leeepedee Gendridenm. 369 A single epiha 
eee ihe axtery operange Dertiog St, 


2, LRCOPSDIUM, [, Cum Mowe 
Bpore-cases all of one kind, 1-celled, reni- 
form, cpening transversely, 2-valved ; 
spores numerous, minute, sulphur-yel- 
low.—Leaves in 4, 8, or 16 ranks, 
§ Frtt ln peduncatated splices (the fertile branches nearty leafews),..44) 
Besar ea ie Sta esas ny Fetonehl Oy 


€ Bpike solllary on each peduncle... 


9 L. BelAgo L. Fir Ch Mos, Erect, +1, faticiately branched ; 
Dranehes all alike. entire. wente and pungent, awnloes, Toor of hich monntaing N 








Oxner 158—EQUISETAUES. 415 
tapwided, short, 2” peels ape a entire, obtuse, tte 


the pointe turned upwant; smaller leavws mnceormate ; stem atra 
10 8. Wrutoendvrt. Like the lest ne to etems and branchos, but they are finely pubes. 
‘cont, and the leaves are less crowded, ovate, and obtuse. 6—I¢', ovate in outline. 
12 S, ERfrunorus, Stems red, with scattored, appressed leaves; frond wide-spresa, 
somewhat palmate, with crowded branchlets snd leaves, branchlete 14" wido ; leaves 
orateoblong, oblique, obtuse, elllate, the smaller with long straight polnts, 
42 #. cunrmits, Stem of frond 1-4’, densely and somewhat dichotomously branched , 
branchlets 1” wide; leaves closely tmbricated, all nearly alike, elliptical, elliate, 
with tbe point toclined upward.—A vartety (perhaps the fertile #lemk) 
‘branched. 


Moss, te » roundish bail when dry, In # cup of water 
It soon expands into « dense circle of dark-green, densely ¢-$-pinnate fronds, with 
Inneseradlo oval, obtuse, entire leaves, From Lower California, 

8, PSILOTUM, R. Br. Sporangia sessile, 3-celled, imperfectly S-ralved 
by terminal chinks, filled with farinaceous spores—Stem fork-branched, 
with alternate, minute leaves, as if leafless, 
®. triquetram Smtz, Le danas pa nee alas oa a la) 

‘angled ; Jenves remote, #”; frult Slobed, sessile along the branches. 


Onpen CLYIIL EQUISETACES. Honserarra 


Plants \eatless simple stems, or with whorled branches. Stems striate- 
waleate, jointed, fistular between, and separable at, the joints, SheafMe 
dentate, crowning cach internode. Fructification a dense, pblong-cylin 
dric, terminal, and cone-like spike, composed ef G-ided, peltate scalos, 
arranged spirally, bearing beneath 4—7 spore-cases, which open Jatcrally, 
Spores globular, cach with 4 eaters attached, involving them spirally, or 


snd decaying before the following Winter, (a) 
‘and lasting Uaroueh the following Winter, (1 











OnpER 15i.—KILICES, 419 


ing un the {nner side from the base to the summit, Indusium a scalo-like 
paren cok Seine. (Fig. $10.) 

KL, palmasum Swiz, Smooth throughout; stem Mexnous, threadike or wirelike, 

C@imblag I—; frends palmately &-T-lobed, Zon exch short atipe, lobes eutire, obtnse ; 

upper fronds contracted, fertile, each a cluster of wptkelets, Abandant tn s ewamp in 

‘Windsor, Conn, (Dr. Wm. Wood); also rarely found in N. J., Ky., and 8, 

6, BOHIZDA, Sm. Sporangis oval, crowned with a ring at top, sessile, 
‘opening laterally, Indusium continuous, formed of the inflexed margins of 
the Ifts., which are contracted, spike-like, crowded at the top of the frond. 
S, pusilla Ph. Fronds closterod, etmple, lnesx-Allform, tortuous, 34", the fertile 

bearing few little spikelets at top in two rows, Barrens, Quaker Bridge, N.J, Ang. 

6. ANEIMIA, Switz. Sporangia scssile, crowned with a ring, in t-sided 
asareeny spikes, in partially or wholly fertile fronds, Indusium none. 


1 AIC eases Se: Fronds 6—L¥, on sslender stipe, parted, the middle division 
sterile, 2 or 2pinnate, the laters) once fertile panicles on long stalka, 8, Pla. 

@ A, Maxmocedwa ved pti ear damned i pavineroel goin bat the stertia 
division simply pinnate with lance-oblong serrulate pinme. 8. 


7. TRICHOMANES, L. Sporangia with » transverse a nage le 


‘and arranged on the base of a thread-like receptacle, which is im and ex- 

serted from a cup at the edge of the pellucid frond. 

1%, radicans Sw. Fronds thin end deticate, , tence-ovate, biplinatifd, pinmm 
trlasgular, obtuse, very oblique at base; receptacle exeerted. South. Hare, 

2 T, fexoaxs, Sterile frond pinnate, fertile, long-linesr, edged and fringed all around 
with the thresd-tike receptacles and thelr cups, From 8. America, 

8, OYATHBA, Sm. Sori globular, on the veins, wholly enclosed in an in- 
dusivm, which soon opens and remains cupform. Sporangia subsessile on 
sn elevated receptacke. 3 With cylindrical trunks. 
©, Axpdexs Trenk 10—20f, unarmed, slimple, crowned with a apreading tef of ipl 

‘bate fronds 6-8 leg, gracefulty arched; pinnule again pinnatifd of lobed, cops tm 

Prows, smooth, round, entire. Grows near Panama! 

9, ALSOPHILA isrens. Another Tree Fern, from W. Inilies, cult. by 
Mr, Bachanas, at Astoria, N. ¥., under the namo of Hematelia Aorrida. Tense, 
bearing s splendid crown of froods (Sf long, arched apd ‘triplanate, Pluk, 
deeply lobed, lobes obtuse, nach with a double row of frult-dote, which at first are covered 
with Jaggred scales, bet finally naked. Stipe and rachis prickly.—A. rnotxlTA, very cle 
aut, with a trunk near If clothed with light-brows woolly Bales, and a crows of light 
(green bipinnate fronds, af ‘one, is growing with the other, 

10. ACROSTICHUM, L. Fronds simple or pinnate. Sporungia 
Saitered (not in ori}, occupying the under surfece of the whole or a part 
of the frond, Veins netted. 

A, mitremm L. A noble Yor, 3—<¢ high, coriaceous, evergreen, pinnate, with alter- 
nate, lance-obioug, entire pinam. Swamp, Fia., and ts conservatortes, 


Ui. PLATYCDRIUM, Desy. Srac-tokx Pens. Fropis coriaceous, 


pet-veined, forking nt the summit. Sporangia in large patches on the undes 
surface of the frond. From Africa, &c. 














TAarReorGKen, Frond wnple, decompound, glabroas, 2f; segments light ree, 
ange (19-18 x 6-10"), trapescidat, some of them fan-shaped ; sori Iunulate om 2 of 
the 4 inargiue; stipe jet-black. Superb! Jamaies (Iter. 8. 1k Wilson). 


‘Whegand.) 
priciest trader dcee tds MS ote! 
thick leailets, and an odd one; Jeaflete trisng.-hastate, oblique ; sort linear, 

22. DICKSONIA, L’Her, Dicksor’s Ferry. Sori marginal, round: 
ish, distinct, terminating a vein. Indosium double, the proper one cap: 
shaped, opening outward, the other formed of a reflected lobule of the 
margin, and opening inward, 
1D, pllostisemin Wild. Frond bipinnate, Innceolate, S-Sf, with minute glands 


2D. (BALANTIUM) axtinerica, A beautiful tree-fern from New Zealani, $-20f, 
‘crowned with many long, heavy, dark-green, triplunate fronds ; pa. end pl, nevallo; 
~ se pening ner aeete ‘@achanan's Convery.) 
23. DAVALLIA, Smith. ar}! globo, marginal, on the end of a 

rein, in wan pe itt ene by the ecarious Indusium 


24 WOODWARDIA, Sm. Sori straight, linear-oblong, on transverse 
veinulets, parallel to the mid-vein, in 2 rows, Indusium from the same 
‘veinnlet, opening inwardly. 


Sm. Fertile fronds pinnate, with distant Linear plane covnred 
‘with the fruit beneath ; sterile lanco-obiong ta ites, Rone Pee 


‘BW. Jarintoa. Mache chatty; frond triangular, as broad as long; plone lanceolate 
Plunatsed, with ovate eegmonts, Bright green. 1—Af, 

25. DOODIA Asrzna, Fronds rough, lanceolate, pinnate, Lf!n clumps, 
the caudex & few inclics above ground. Pinnwe oblong-linesr, contiguoun, with spines: 
bent teeth. Sori in 1 or 2 rows each sido.—ID. CAUDATA has Itnearinnceolate. pinnate 
fronds, with remoto serrate sexmen's the terminad one eve-wiot Rail) fray Australie 
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Crape Myrtle. 
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ADDENDA. 449 


Page 80, after N. tuberosa, insert, 

4.N. flava, Leitner. Yellow WaterLily. Loaves ovate-orbicalar, lobes acutaly pointed ; 
root-tocks erect ; flowers yellow.—Figured in Audubon's “Birds of America,” 1848, 
‘Otherwise unknown untll re-discovered by Mrs. Mary Treat, May, 1877, in the Bt, Johns 
River, Fla (Bee Meshan's Native Flowers and Ferns, Series 3, p. 121.) 

Page 206, in place of genus 20, insert, 

29. SHORTIA, T.& G. Calyx of 5 ovate, distinct, imbricated sepals. 
Corolla of 5 oblong-obovate, crenalate petals, united at base. Stamens 5, 
included, inserted on the base of the corolla and alternating with the 
petals; anthers innate, cordate, Style slender, persistent on the roundish, 
Beelled, 8-valved capsule. Seeds numerous and small.—Plant glabrous, 
acaulescent, with the round-oval, crenate-dentate leaves on long petioles 
and shorter than the seapes. Each scape bears several small bracts above, 
and 1 white flower. 

&. galnctfolla T. & G.—High mountainsof Carolina Michawz, a.p.1780. Rediscovered 
in 1878, oy Geo. M. Hyams, in McDowell Co., N. Car! Scapes about 8 high Floweas 
white, near 1” diam. Leaves 1—¥ long, resembling those of a Pyrola more than Galas, 
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